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Abstract

The arza of investipation discussed in this report 1s in north-
central Cklahoma along the northsast zice ¢ the Cimar-on Jiver belween
Cleo .prings, in Major County, and Dover, in ingfisher County-~-a distance
of 40 miles. It includes about 6CC scuare © “les and is  he centvral part
of an area 110 mi es5 long, in which the principal aquifer is a deposit of
strean-laid sed ments known as a terrace de osib. The average annual
precipita’ “on 18 about 28.75 inches, and the normal oomal temperature
about 609 Fahrenhei:. TFarming is the principal cccupation, and wheat is -

~the major crop. Production of oil frem the field near Tingwood is the

only'magor industry.

The rocks at the surface range in age frem Permlan 1o Ouaternary,
terrace depos ts of Tertiary or Quatarnary age covering most of the area. -
The primary purpose of this investigation waS'%Q ascertain the water-

_ bearing properties of these deposits.

The terrace deposite'consist of interfinge:ing lentils of clay.

" sandy clay, sand, and gravel. Test drill. -~ showed that in some places
they are as much as 120 feet thick: 3Sand and gravel comprise about 42
percen' of the saturated sediments, and of these sands and gravels

. abou 39 percent appear to be highly permeable. Wells tapping the

~te race deposits sunrc/;s wost of tiwe warter for donest ¢ use. The c.ties

- of Fairview, Ckeene, and Hemnessey gebl their runicipal water suppl'es rc.

© these dsposils, unid gets part of ils municipal wgater upoly fran themy

and eight irrigat on wells obtain watsr from them. All the cicies and

- towns exceépt Hennesscy are cutside the area covered in this investigation.

. . The water; although hard; is mostly of good guality and 1s sultable for
most uses. - '

Some wells obtain water fram cracks and lenticul-r sandstones in the
Permian beurocks: Locally the bedrock yislds 200 teo 300 galions of water
g minute; however, ylelds arve erratic and in many places the water is
highly mineraliged.

i The alluviun of the Cimarron River and its major tributaries (uagle
Chief Creek and Turkey Creek) yields water freely to scme wells. lost
“of the water is highly mineralized, but scme wells yeild water of satis~
‘Tactons qualitys

Aqulferwperformance tests were made on nine wells tapping the
 terrace depos.ts., Coefficients of transmissibility ranged from 63200 .
© 40 75,800 gallons a day per foot and averaged 36,000 gallons a day per
| foot. Althougt the coefficients of storage ranged from 1.8 percent to
" 13.1 percent and averapzed & 7 percent, they are thouzht to be low
because most of the pumping periocds were short and complete drainage
within the cones of depress on was not possible. The sediments in the
upper part of t.e terrace deposits aré fine-pgirs 'n2d; they are the
sediments that were drained during the punping tests~-not the gravels
and coarse sands whiph yaeld most of the water pumped from the wellsw



It was estimated that 10 percent represents the coefficient of storage
in the upper part of the terrace deposits and that 15 percent is a
reaschable valus for the entire thickness of water-bearing sediments.

The safe yield of the terrace deposits is estimated tentatively as
about 137 gaillons per mimite per sguare mile. This is based on an
estimated recharge of 14.45 percent of the normal rainfall in the area.
The amount of water stored in the aquifer averages 3.7 acre-feet per
acre. If half the water in storage can be recovered by pumping, with-
drawals at the estimsted rate of the safe anmal yield may continue
for a period of 5 years, even if no recharge occcurs.

Introduction

The terrace deposits of Oklahoma have long been recognized as a
potential source of relatively large supplies of ground water, and de-
posits along the northeast bank of the Cimarron River are among the
most extensive in the State. These deposits supply water for many farm
wells and a few irrigation wells as well as for the cities of Waynoka,
Ckeene, Falrview, Hennessey, and Crescent. Nevertheless, the terrace
deposits have been relatively unexploited and little is known about
the true value of the srowid waber in them. Under the terrace deposits
are formations that generally yield only small amounts of water, which
in most places is of poor guality. A4s the water of the Cimarron River
is too highly mineralized for most uses, the terrace deposits are the
most important source of wabter in this part of Cklahoma.

In 1949 the Oklahoma State Isgislature, recognizing the value of
the ground-waler resources of the State, passed the Ollahoma Ground
Water Law (Title &2, secs. 1001-101G incl., Okla. Statutes, 1951).
The Oklahoma Planning and Resources Board is responsible for adminis-
tering the Iaw and is required to make a hydrographic survey to
establish the facts necessary for the adjudication of water rights.
The Board is suthorized to ccoperate with Federal agencies in making
such surveys and may accept and use the results of the work of
agencizs of the Federal Goverrment.

Purpose and Scope of this Investigation

The city of Enid, which is about 5 miles northeast of the area
investigated, had plannsd to drill wells and ultimately to pump
10,000,000 gallons per day froam the terrace deposits in the vicinity
of Ames. This locality is in the area of terrace deposits flanking
the northeast side of the Cimarron River. The investigation was
planned to include a study of the occurrence, quantity, and quality
of the ground water in the terrace deposits and underlying bedrocks;
the effect of withdrawals of this water; and the feessibility of further
development for public-supply, industrial, and irrigation uses.

An investigation was begun in January 1950 by the United States



Geolog . Survey and the Oklaha-a Plann and Reso r .- Board. The
work was done under the general admainis:r on f A. N. 3ayre chief ~f
the Ground Water Dranch U. 3. Geological Survey; Clarence Burch and
Morton R. Harrison, successive Beoard chairmen. w.nd Ira C. Husky, dairector,
D.vision of Wal.er Resouree:, Oklahoma Pluxming and Tecources Board.

Stuart . Schoff  1strict geolorist, U. 5. Geelogical Survey, di ectly
supervise the work

Location and Extent of the Area

The area investigsted is in north-central Ok.ahoma (fig. 3.) and
covers ab-u 600 square mil 1in parts of Alfalfa, Garfield, Kingfisher,
and Major Counties. It i- roughly triangular in shape. On the -cuthwest
it is bounded by the Cimarron R ver, on the east by U. Ss Highway 81, and
on the north by the north line of T, 2° N.

The area is the cen ra part of a larger area in wihich the principal
geologic formation at the surfa 1s a deposit of strecam-laid sand,
gravel. and clay known as a terra e deposit. T 1s depesit flank:- the
Cimarron River on it left or n rtheast, side and extends for 1.0 miles
from nea’ Waynoka aoproxima ely o Guihrie. The results of t-e present
inv.s igation may be regar e” as suggesting the general geolog.c and
hydrologic conditions im th northwestern and southcastern extremities
of the terrace d:posit. '

Previous Work in the Area

Gould (1905 pp. 1'0, 19 , in dis ussing the water rescurces of
Oklahoma, made brief - nt on of the )plies in Garfield and Kinrfisher
Coanties, and publi he records of we 1ls from b vh counties. Only four
of these wells are wit i1n the area of .he pre ent inestigation. He
also made sxtensive cobserval ons concerning the nature of the terrace
dzposits along the Cam rron River,

A study of irrigation pess:bilities in the vicinity of Enid, Okls ,
was made by Schwennesen (1914). Hi . publ shed report comtained a re-
connaissance genlogic map and records of 4l wells near Enid. Later a
closely related study by Ren. k (1924) yield 4@ another reconnaissance
map showing terrace deposits aroun’ Enid and rear Ringwood; 20 miles
west of Enid in Major County  Renick commented briefly on the lithology,
origin, and thicknes of the terrace depos t~ and on the yileld of ~ells
in them. He gave analyses waler fran two wells and a spring near
Ringwood and from two wells near Enid.

Brief reports on Alfalfa and Major Count.es by Clifton (1926,
pp. 12-14, 17-19; 1930, pp- 8-10, 13-15) were concerned chiefly with the
development of oil and gas and the water-bearing terrace depos'ts re-
ceived only casual mention No map was included. A similar report on
Garfield County by Clark and Cooper (1927 p». 7, 8, 10; 1930, pp. 67,
68, T0) makes no mention of terrace deposits but contains a geologic
map which shows them.



S

._COLORADO!

K

NEW, MEXIC

Figure |- Index map of Oklahoma showing areo of this investigation and adjoining '\;JTGG' which is to be

- . . . A N S A S g
> L] Pa © & z
CIMARRON TEXAS oBeaver Buﬁzla & 53- Medlorg | Newkirhs S Q
B‘:] City BEAVER HARPER S o AY Rarilesvilley, 2 = 0
se City %Cum a GRANT K Pawhaska P z o) 0y
o I o
- - | 0 i E
. < e -
T E X A s ., JEnid 25 E Zony |
OODWJ&RD RF‘ELD » go—; Mﬂi\’is 3 l
-~ ryor ut
PELLIS Fairview S a Y i -}
- [} =
EXPLANATION Arnets Jaloga oS fuster LIULSA we | )
DEWEY |4 B PAYNE Sapulpao WAGONERS x 3| &
z £l P wa &
z h: NQG AN CREEK goner <% (&
< Wionga) o Kingfishel Guthrie 3 Rl
» + —JLINGOLN oo b Muskoe [T %
CUSEER © C ANADIAN ok aromal  Ch ndler 6595’ MUSKOGE
Arzpahe ] Chkiahoma o3 ) EQUOYA H\4:
P EIR KiUSKEE] & o2
€no Cry 0 o G 3! Sitsan
Cordell oy Otemat e . gl
¢ v Eufaul tigier w
. WASHITA CAD O 5 HASKELL
\) AN W\ ‘-Ana&ark&;‘.r Chickash. uRG o IZ
58
\ SHobart GEADY P‘TTO l..?glMER Poteau g
H z LAl ‘ McAlester §  Wilburton i £ FLORE <
” au ey
o
. COMANCHE GARVIN
Area of terrace deposits to be L, S I e conL —l__'_- 1
U
. Coalgale
invesrigated MURRAY |0, ’ J.;Neh PUSHMATAMA e
N ATOKA
‘ CART E R ; mﬁ? oAntiers <
Pyt i BN Ardmaore 3 CHOCTAW C CURTAIN '
e 2 2 | -
4 3 0 ] 1: /‘;ahp‘e\:hi 1:& Bzu;a:lN QH“E" jdabel g
Miles o.f.. g VAI <, * e J \.\ [ !
LA .

A S

~J

investigated .'



Fite (1927, p. 6; 1930, p. 194) published a geclogic map of Kingfisher
County on which terrace deposits are showm. lis revort mentions the
presence of these Tertlary or Quaternary sands but gilves no details.

Locke, Kopp, and Reed (193.) made a general statement about the
stratigraphy of the area and the amount and source of water. They gave
partial analyses of water fram 22 wells in Alfalfa, Garfield, lajor,
and Bingfisher Counties, but only 5 were from wells in the area dis-
cusséd in this report. ‘

. As part of the State Mineral Survey, a Works Progress Adninistration
project (1936~37), an inventory was made of water wells in Oklahoma, in-
cluding the area of this report. This inventory included the locaticn,
depth, diameter, depth to water, preobable aquifer, and "performance
during drought? of each rural well, mostly as reported by the well user.
Typewritten iables sunmarizing these data by counties are on file in the
offices of the Cklahema Geological Survey at llorman.

A report on the ground water in Kingfisher County, based on infor-
mation in the files of the U. S. Geological Survey at Norman, was made
in 1949 {Schoff). The occurrence and quality of ground water was dis-
cusseds The report included logs of 28 wells in terrace deposits and
“alluvium, partial analyses of 12 samples of water, and partial records
for 12 wells; however, only 15 of the logs and 10 of the analyses were
for wells in the area of this report.

E. To Archer & Co,, Consulting Engineers, Kansas City, Mo., prepared
. for the city of Pnid a conprehensive engineering réport {1944) evalu- :
ating several possible sources of additional water for public supply and
- recommending wells in terrace deposits along the Cimarron River. For
this report, 152 test wells were drilled. '

Alexander ¢ Pollard, Consulting Engineers Oklahoma City, prepared
a report (1948) on water~ supply investigations for the city of Fairview.

Logs of 52 wells drilled in the terrace deposits south and east of Cleo - - o

Springs are given in Appendix B.

In June of the same year, 17 test holes were drilled for the city
of Hennessey in terrace deposits south of town. This drilling was under
the supervision of Hudgins, Thompson, Ball, & Associates, Construction
Consultants, Oklahoma City (194€}. The logs of these holes are included -
:1n Appendix B of this report. : : ;

Methods of this Investlgatlon

, Field work for the present Investigation was started about the end
. of January 1950, At that time the city of Enid was conducting a test- ©
drill ng program to evaluate the ground water in the Permian strata .

- west.o Drummend. Fleld men of the Geological Survey and the Oklahamna
Plannang and Rssources Board coopsrated closely with the engineers of

" the city and the drilling contractors. Samples of the drill cuttings



were collected, pumping tests on three wells were made, and samples of
water taken during pumping of the wells were analyzed in the laborcuociy”
of the fuality of ater Branch, U. J. Geological Survey, al Stillwater.

Coincident with the start of the test-driliing program, an inventory
of wells was begun. 3pecial emphasis was given to finding wells in
which the depth tov woiler could be measured, but an attempt was made to
obtain a count of all the wells in the area, and more than 1,700 wells were
recorded. Of these, 55 were selected as cbservation wells, in which '
measurements of walter levels were made weekly cur’ng the summer of 195C
and monthly thereafter. or 11 weeks, starting rebruary ¢, 1950, a
recording zage was operated on well 21¥GL-19-1, (the system of numbering
welle is explained below) which taps the Permian strata. After that
it was installed on well 2019-4~1, which taps the terrace deposits.
A microbarograph was operated for short periods in the recorder shelter
at each location tc permit correlation of changes in harometric pressure
with changes in water level in the wells.

Geologic mapping of the area was started in mid-April and completed
in late August 1950. llapping was done with the aid of aerial photographs,
and the geologic contacts were drawn on township plats on a scale of 1
inch to the mile. The base map was prepared from county highway maps,
with the drainage froan aerial photographs superimposed.

The thickness and lithology of the terrace deposits were determined
by drilling 46 iest holes, all but 3 of then during June and July 195C.
In addition, 11& logs of test holes and wells drilled for the cities of
Kinglisher, Hennessey, ni.l, cnd Fairview were ccllected. A1l logs of
wglls and test holes are given ir /prendix B. Surface altitudes of test
helés, wells, and the upper surface of the Permian bedrock were de-
termined by trigonometric leveling during the course of the investigation.
Aquifer-performance tests were made on nine wells that tap the terrace
deposits.

Samples of water from 49 wells were analyzed in the U. 3. Geological
Survey laboratery at Stillwater. This daborabtory is a cooperciive
project of. the (Qlzlahoma Planning end Resources Doard, the U. 3. Geoclorical
Survey, Olklahana A (Il Colleget!s Ingineering Experiment Station, and the
Cklahoma Geological 3urvey. The analyses are given in table 5, together
with 11 anglyses published in Oklahoma Geological Survey Mineral Report 19,
3 analyses supplied by the Kingfisher Vater Co., and 1 analysis supplied
by the city of .@nid.

Vell-lTlumbering System

The well numbers used in this report are based on the lénd-sﬁrvey
aystem of the Cereral land Office. They locate the well to the nearést



square mile and consist of the following elements, in the order indicated:
- towmshin, range, and section. For example,.a well mumbered 1ULGL-25 18
in se + 25, To 10 Moy, He & Wo It is the only well recorded for sec. 25+
V. re scveral vells have been recorded for the same section, seraal
nurbers have been added to icentify the individual wells. Thus, well
1.18207-1 3 is the thaird w1l ' se . 1. Test holes and shot ho es are
mumbered in the sane way as water wells, and cannoi be aistin-> s 4
Tfron the wells b} the type of mumber used. They can be distinmr ' -,
however, by the s;mbols used on the map {(pl. 5) and are properly 1dent1-
Fied n the table of well recorcs (table )~ If the locat .on to the
nearest 40 acres 1is desired, it mey be found by reference to the table..
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The writers vish to exmress appreciation for the cooperation of the
offi ials of Lhe city of Lnzd and the officials and citigens of the town
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. city manager of .nid, Cerald D. Vilk ns, present city manager; L. L. Vells,

waler supermtmncent for tae city of Inid; John Marler, in charpe of the
"Aes punping station for the city of “nid; and W. Hs Sloan and Willard

" Britton, president and secrctary, respectively, of the Amas Vaver Plght
y Asaoc:.atlona

: opGClml thanks are dus the Coorge @« Failing Supply Lo i‘or ma.l*:.ng
available the ec_ﬂnment for the test-drilling program and to J«. D«
Yarborough, engineer .or the compary, and his helpers, who oparated tha

©odralling mach:.ne.

" Ts B« Hogan and Deob Parks, eng'{neers of L. T« Archer & Cous,. lon-
sulting "ngineers, Fansas Cuty, Mos, "@re very helpful in supplying logs -

and other .._nforna’c.:.on ccurn lated by their campanys Alexander and

- Pollard, Consulting Enrineers, Oklshana City, Ckla., supplied logs of

test holes drilled for the c¢'ty of Fairview. Herman Smath of Hudgins,

Thempson, Ball, & Associates, Construction Consultants, COklahana City,

Oklas, furnished logs of test holes drilled for the city ¢f Hennesseys

The Universal Exploration Co. of Houston, Texw, sSupplied logs of
shot holes in the western part of the area. Hugh Rushton, drilling
superintendent for lLayne estern Co., Vichiba, Kans.y and his crew
were very cooperative in sunply:ing samples fran test holes drilled for
the city of Enide Messre. V. L. Cooper, Je« Js« Kennedy, R. V. Sturgeon,
L. G« Watson, and [led Voods were especially helpful in allowing the use
of their we.ls for punpiag tests. The cooperation of all the other
well owners in supplying informa 1ong permittang the use of their wells
for observation purposes, and other courtesiesy is sincerely appreciated.

Topography and [rainage

The maximun regional relief, as delermined fr&n the altitudes of
many stations given by Wolfard (1940, pp. 63, 206), is 421 .eet. The




highest station {in sec. 24, Te 23 He, Re 10 W.) has an altitude of
1,452 feet, and the lowest (in sec. 2, Ts 17 le, Re 7 W) an altitude
of 1,031 feet. Ilaximu relief within small areas--such as a quarter
section--is about 70 feet.

In the northeast half-of the area, streams have developed a well-
integrated deadritic drainage pattern. The Interstream divides are
flat eor rently undulatory. Surface drainage to the Cimarron River is
carricd- by four streams, all flowing scuthward; from west to east across
the area, they are: EHEagle Chief Creek, Indian Creek, lioyle Creek, and
Turkey Creciks Eagle Chief, Indian, and Turkey Creeks are perennial
streamns whose flow is maintained by sebpage from the terrace deposits.
Hoylc Creel: is an intermittent stream whose flow is.maintained by
seepapge from the terrace deposits during a part of the year but is cut
off during the sumer because of fthe lowering of the water table--the
regult of a.high rate of evaporation and transpiration. Trees are
scarce in this part of the area, where they are confined chiefly to
the vglleys of intermittent creekse.

in the socuthwest half of the area, in a strip 7 to 10 miles wide,
the Lepography is dominated by sand dunes. In about one-fourth of
this area the surface is gently undulatory, the relief not exceeding
5 feet, but in the rest of it most of the dunes are between 10 and
30 feet hirh and & few are considerably higher. lHost of-the higher
dunes are along the outside margin. of the alluviwa bordering the
Cinarren River. The highest one nmeasured is in the IE: sec. 11, 7. 20 I,
BRs 10 Ve, and rises to a height of 70 feet. Almost all the dunes have
been stabilized by vegetationi the only active ones are along the channel
of the Cimarron Diver. Approximately 30 percent of the southwest half
of the area is covered by blackjack cak and brush. Many of the farms
are protected by windbrezsks consigting of peplar, catalpz, cedar, and
cther varictics of shrubs and trees. The Cimarron River bottons are
fairly well covered with coarse grasses, sage brush, and other scrubby

1 p_r"r!‘l
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Surface drainage within the dune area is only slightly developed.
Turkey Creek is the only one of the four major streams flowing acress
the area that has a well-developed tributary stream within the area.
This tributary stream originates outside the dune sand, in sec. 18,

Te 19 L+, Re 6 Y., and enters the arca of this report in the IGZ
secs 1, Te 18 ¥ay, T.e 7 W. 7% has o perennial flow maintdined by
seepase [rom the terrace dendsits.

Only two streams originate within the dune area. One is Preacher .
Creer, an intermitient streanm that heads in sece. 14, T. 19 ., Re 8 W,
and joins the Cimarron River in sec. 23, T. 18 ., R. 8 W. The other,
also intewrmittent, heads in sec. 3, T+ 23 ¥., -Rs 11 W., and disappears
in scel. 12, 7. 22 1ls, Re I2 W '

4
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Climate

The area has a subhunid climate (Thornthwaite, 1941, ple. 2).' The
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Hennessey (1895-1950)

Okeene (1903-1950)

Waukomis (1897-1950)

- Table ).--Sumnary of precipitation at Henneséay, ,Okeene,; and Waukomis, in inches.

Month Max.  fin. _ Nomm. Max. Min. _ Norm. Max.  lin.  Norm.
 Jamuary 6433 0.00  1.09 39 TE 0.99 Sk T 1.05
February 493 T 1,15 LeST T 1.04 L.65 T 1.19
March L6100 1.63 412 .00 152 354 02 1.52
April 845 W19 3412 741 33 241 9.67 .53 3.53
May 10,16 62 BoOkh 9.99 .27 3.70 1043 67 4.10
June 10,01 .23 3.70 11,07 50 3.69 12.27 .58 402
July 10.47 T 2.68 £.65 .05 2.18 10,7 .02 2.77
August 10,79 T 2.60 9.21 .00 2.98 g0 T 3.15
September 8.10 .07 2.64 8.4 W00 2.69 833 T 3407
betober 1117 T - 2.70 8,13 T 2.63 10.68 T 2.93
" Wovember 5.06 .00  1.59 6.22 00  1.73 5.35 .@g&: 1.66
Decenber 5,65 00 1430 3.9, T 1.26 456 00 1.30
Annual hho55 1566 28.33  BAWR6 17.97  27.52 44463 15.55° 30.39
L* T Trace



Hennessey Ckeene Waukomis

Honth (1895-1950) (1903~1950) (1897-1950)
January 36.6 36.6 364
February 40.5 46.9 40.0
farch 504 50.4 50.0
April 50.0 : 5944 59.2
May ; 48.1 70.2 67 oy
- June 77 ohy 779 772
mly £2.7 £3.2 £3.2
August £2.7 £2.8 82.0
. September 75.1 7L o8 Th3
October - _ 62.9 62.1 62.9
Hovember LE.9 4LG.2 L9.2
December 39.0 | 38.5 38.5
Anmual | 60.4, 60.2 60.0

The average length of the growing season at lennessey is 214
days, at Ckeene, 211 days, and at Waukemis, 214 days. -

Table 2.—-Hormal temperatures in degrees Fahrenheit, at Hennessey, Okeene,
and Waukomis.
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Geologic Fommations and Their Water-Dearing Froperties

The rocks exposed in the area range in sge from Permian to Quater-
nary. A mantle of alluvial and eollan sediments of (Quaternary agc
covers most of the area. In the northern part exposures of Permian
stratd are found only in pullies and road cuts, but in the castern part,
where the alluvial sediments are thinner, expesures of Permian sirata
ars more extensive. |

Permian Systen

The bedrock nearest the surface in the area northeast of the
Cimarron River is reddish-brown blocky shale of Permian age, in which
are included a few lenticular layers of fine-grained sandsteone and
Argillaceous siltstone. Irregular light greenish-gray lenses, generally
not more than 1 foot thick, are common’in the shale. +1he bedding
generally is poorly defined, bcing clear—cut only where bedding planes
have been accentuated by the accumulation of calcareous concretiocns..
One of the most characteristic featurss of the Permian strata is a
mottling of light greenish gray, which comonly takes the form of
isclated, nearly circular spots best seen on freshly broken surfaces.
In some expesures this mottling is the only ¢riterion for serarating
the Permian rocks from fine-grained reddish materials in the over-
lying terrace deposit.

Cn the forthecoming geologic map of Qklahoma the bedrock underlying
the eastern part of the area of this report will be classified as the
Ccdar Hills szndstone member of the Hermessey shale and that under the
vestern part will be classificd as the Flower-pot shale (lliser, 1952,
oral communication). These names are widely recogniszed and accepted
by geologists familiar with the straticraphy of nerthwestern Cklahonas
They appear to be apprepriate, but an intensive study of the strati-
pgraphic relationships involved in this p"oblem of nemenclature eand
classification was beycend the sceope of this investigation. .

According to the logs of oil wells drilled in the Dingwood field,
as filed with the Cklahoma Corporation Cammission, the Permian rocks
are mere than 3,000 feet thick. Only the upper part, of course, is
assignable to the formations named above. According to Kite (1927,
po €3 1930, p. 196) they have a regional QOLLhWESt dip ef 15 to 20
feet per mile. -

Strata so predaminantly argillaceous as the Permian normally are
not very permeable, but calcareous geodes and thin veins of calcite
in ‘surface exposures indicate that there has becn some circulation of
mineralized water through the rocks. Core samples taken from well
21M9Y-24~5 (app. B) revesl many small cavities; the largest are 1.5
inches inm diameter. lMost of the cavities are lined with drusy calcite.
These obviously are the result of subsurface solution and removal by
percolating water followed by deposition of ealcite which was insuf-
ficient to £il1 the openings. Almost all the Permian strata in this

12



- region are talc¢areous, and the greenish-gray merbers are usually the
nost calcareous parts. The removal of scolubls materiels by subsurface
water has increased the permeability of the rocks, and.most of the wells
in the Pemaiian strata of the area probably zet their water fron such
solution cavities. ILocally the faymian strata will yield several

. hundred pgalions of water per minute.

As this report is primarily concerned with water from the ierrace
deposits, a caiplete inventory of the wells that to» the Porira strata
was not attempted. levertheless, of the 1,719 wells inventoried for
this report, approximately 330 get their water fram the Permian strata.
Thelr yeilds range franm barely encugh for damestic needs to as much
as 350 gallons per minute. The water ¢commonly is hipghly nineralized,
but no simple statement of chemice’ quality is valid because the chemical
c¢haracteristics of the water differ widely even in small areas. Analyses
of gamples fran 7 wells in the Permian rocks and from 4 lls (L"”ﬁﬁg
water from both the Permian rocks and the terrace deposits are given in
table 5. . .

Unconfornity

The Permian bedrock of this area is overlain unconformably by
alluvial depesits of Quaternary age. The deposition of the alluvial
sediments was preceded by a long peried of erosion during which all
sediments deposited after about the middle of Permian time were removed.
This erosion created an irregular surface on the bedrock as shown by
the contour map (pl. 1). = 1 -

Quaternary Sysbem

Alluvial and eolian sediments cover the entire area except in the
eastern and northeastern parts, where their continuity has been destroyed
by streams which have exposed the underlying Permian strata. On most
of the interstream divides a residual layer of alluvial sediments
ranges, in observed thickness, from less than 1l foot to at least 15 feetb.

In saome places the contact between alluvial sediments and the underuf
lying Pemian bedrock is not cluirly defined because the sandy clay of
the alluvial deposits locks very much like the sandy shale of the Permian
bedrock. In Tpse 20 and 21 N., R 7 W., the alluvial deposits are thin
and colluvium obscures the contact on most of the slopes. In such
Aplaces the contact has been drawn to confonn w1th the topography (pl. 2)

Terrace Dep051ts
_ The terrace deposits consist of 1nterf1nger1ng lentils of clay,
sandy clay, sfndg,.and gravel. . The sands and gravels generally are not

~well sorted, although same of the flne—gralned gravels encountered in
the 1ower portlons of the test holes were very well sorted. Color of

,313 ; : :.-; 1i.



the sediments ranges fron blecl os in some thin sonds, Uhrough varicus
shades of gray, brown, and rodiish-brown. Ilcst of the clays are brown
to reddish-brown with either an eorthy or =z starchy [{racture; some are
very hard. luch of the clay centains scatierc: pebbles--a few cobbles
of quartz es larse as 5 inches 1n sreatest dlameter occur in the clay.
In sane exposures the uppe. 4 Teet contadns abundant colcarecus noduldes

(pL. 3).

Flalte 3
Ixposure of terracs <encsits showing s
the hammer and nodules of caliche in the
T TS . : . - v
WIS secs 15, Te 22 7., 7o 7 0

2y

cettered gravel at the level of

upper 4 fest of the exposure,



Cross bedding and poor soriing are characteristic of the sand and
gravel (pl. 4). The gravel is predeminantly quartz but cenfaing minor
amounts of feldspar, ferruginous shale, and small pebblec of black
quartzitic sandstone. All these pebbles bear evidence of rounding due
to transportation, but some irregular fragments of chalcedony obviously
have not been transported, perhaps having been formed in place within
the terrace deposits by deposition from circulating waters. Rounded
pebbles of red shale and silitstone are comon in the first few feet
above the Permion red beds.

Plate £,

Exposure of cross-bedded, poorly scrted gravel in terrace deposits,
Nifz sec. 12, Te 22 Ha, R. 8 W.



The thickness of the terrace depozsits differs greatly from place
to place because of irregularity of the bedrock surface on which th. ¥
- were deposited and because of ernsion subsequent to depeosaition. I: is
greatest within the area of dune topcgraphy, where the deposits contain
enough water to make them a significant aquifer.

The term Mterrace,® which is w.ad in referring i< these sedinenis,
denotes a topograrhic form that is not well defined in this region at
a distance of more than 1 or 2 miles from the Cimarron River. Terraces,
which are essentially flat areas with a descending slope on cne side
and an ascending slope on the other, may have been present at an sarl er
stage in the development of the Cimarron River basin, bub thelr full
topographic expression has been cbscured by subsequent erosion and dune
* formation.

Direct evidence for determining the age of the terrace deposits in
the area of this report is not available. Only one fossil was found
and it was a badly wormy; unidentifiable pelecypod valve, recovered from
a test hole. Gould (1905, . 79), Schwennesen (1914, po 12), and Renick
(1924, p. 17) all regarded these deposiis as Tertiary in age, but Kite

(1927, p. 63 1930, p. 194) assigned that part of the terrace deposits’
occurring in Kingfisher County to the Quaternary. These age assignments
were not supported by fossil evidence. .leade (1950, p. 57) report:
fossil vertebrates of Quaternary age in high-terrace deposits of ihe

Red River near.Frederick, Okla. Iecade's evidence iz not an adequate
“basis for assigning the terrace deposits near Ames to the Quaternary,

-~ but 1t is additional evidence for the prevairling opinion among
geoclogists that terrace materials east of the High Flains region are

of Quaternary age.

The terrace deposits are the principal aguifer in the area, supplying
water to about 1,300 wells inventcoried durlnb thgs investigation. The
water is mostly of good quality, except that hardness generally exceeds
200 parts per million. In three or four wells the chloride content of
the water is unexpectedly high--216 to 340 parts per miilion. Same wells
in the Ringwood area have been contaminated by gas from nearby oil wells.

Yields of individual wellzs in the iterrace deposits differ consider-
ably. The type of well gonstruction is partly responsible for this, but -
‘the nature of the sediments from which the water is obtained is ths
mogt important factor. In analyzing the logs of 66 test holes drilled
for this investigation it was delermined that, on an average, about
-La percent of the saturated sediments in each well are sand and gravels
About 16 percent of the saturated sediments are gravel or coarse sand ,
that should be highly permeable. Wells that tap thegse sandg and gravels -
usually have the highest yields. For exanple; irrigation well 19NEW-
27-1 is reportedly pumped continuously for periods of a week at the rate
of 650 gallons a minute. .

16
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terraces . Pecause influent flow—-that is, flow fram the stream into
the alluviwn--may ccour ander ratural conditiong or be induced by
pumping, the quality of the water in the alluvium may be affected by
the quality of the water in the stream.

The alluvium of the Cimarron Hiver is lithologically similar to
the terrace sediments. No wells were drilled in the alluvium in the
course of this investigation, but the Kingfisher Water Co. furnished
logs of Lhree wells in the alluvium in ithe 3Wz sec. 12, T- 17 N, R. 7 W-
These logs show that the sediments grade from wind-laid sand at the
surfsce downward through coarse =and and gravel to bedrock at depths
of 31 Lo 35 feet, According to Schoff (1949), one of the wells drilled
for the public supply of Kingfisher is revorted to have yielded 298
gallons per mirmte with a drawdown of 12 feet. The alluvium 1s much
thicker at some other locations. 3choff published logs of nine test holes
drilled by the State Highway Department sastward from the west sbutment
of the bridge over the Cimarron River on U. S. Highway 64 between Woods
ané Harper Counties. These show alluvium ranging in thickness from 25
to 75 feel, and consisting mainly of sand with soame gravel and only a
few thin layers of clay.

The alluvium of the triputary streams is similar in origin and in
generali ilithologic characteristics to both the alluvium of the Cimarron
River and the terrace deposits. Tt differs from them in being thinner
ard lsss ewlensive, and 1t generslly i1s darker and more clayey than the
terrace deposits . Ay some places along Eagle Chief and Turkey Creeks
the area underlain by alluvium is nearly a mile wide, but the deposit
1g thinrer than the alluvium of the Clmarron. For this reason, and
also becauge 1t may contain relatively less coarse material, it probably
is not as good a source of ground water.

Turkey Creek has an umesually large alluvial flai, aboul 4 miles
across; in Tps-. 21 and 22 N-, R & W. This flat often is flooded after
heavy rains. The alluvial sediments of the flat average more than 10
feet in thickness but yield little water, which generally is highly
mireralized. A measured section of this alluvium is given in appendix
A-

About 5C wells that tap water in the alluvium of the Cimarron River
were inventoried for inis imvesiipation. Analyses of water from well
20NMi0W-13~1 and from four wells 1n sec. 12, T. 17W., R. 7 W., are
given in table 5. They show the water to be acceptable for public
supply- Wells too close to the river or heavily pumped are subject to
the encroachment of water frem the river, which is highly miheralized.
The concentrations of sulfate and chloride are likely to be. high in the
river water, and cobh are objectionable (table 3).
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Aprilze May 19

1951 1951
Sp901flc cénductanca {micromhos A ; R .
at 25°C) - | 11,100 ‘ 2,690
PH - | | 7.7 7.9
Caleium (Ca) N ”,1 o 208 73
. Magne51um (Mg) | . 60 ” P 16
YSodlum and Potassium (Na + K) | 2,050 447
Bicafbonate (H003) - 1é7 | 200
Sulfate (s, ) - 355 S 169
. ‘Chloride (C1). - | 3,3%0 - 680
Nitrate (NO3) . / -3 2.8
: Diésoived.solids o 6,180 - 1,440
"fdtal hardness k@s CaUQ3) | 8&8‘ 248
Percent s-dium o ‘ , 84 | | 80

‘Téble 3. Analyses of water taken fran Cimarron River at the bridge on
U. S. Highway 81 south of Dover, Okla. {In parts per million;
analyses by the U. 3. Geolog¢cal Survey at Stillwater, Okla.)
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Ground Water

The pore. of permeable rocks that lie below the lana surface
generally sye partly or complet . iy (1lled wath wat . - called "subsuriace
water.? DBelow s cerhain level the pores are conpletely filled with
water, called %greoand wabkcr*t this zone is calle the Yzoneg of
saturztion. The pens ~o.» rocks that lie above the zone of satu-
ration are said to be in the "zone of aeration.® “his gone is subdi-~
vided inte the capillary fringe, at the bettom, the intermediate belt,
and the bel: of =o1l water at the top--the last i1mmediately helow the
land surface.

In one form or another, water occurs almost everyuhere. Although
at any dnstant ihe great bulk of the total water supply is storsd in
the oceans, a constant circulation is taking place. Evaporation from
the surfaces of the oceans, streams, and 1lsk=s is nearly continuous.
Most of the wv.ooture -0 gvaporated condenses and return: to the earth's
surface as ra2in, snow, or other precipitation. Part of this precipi-~
tation is evaporated direct], froa the earth?s surfacve, part of it
returns tc Yhe occeans as surface runoff, and part of it infiltrates
heneath the surface of the earth. Some of the water tha'. infiltrates
inte the ground 2s nels hy ¢anillari vy near the surface and 1s later
evaporated; some 15 used . .egetation and returned to the atmosphere
by transpiratron; and some joins the ground watecr and slowly, by
ground-water {low, returns tce the streams. This s-quence of events is
the hydrologi. cycle and is represented in figure 2.

Water-Tavle and Artesian Conditions

Ground water occurs under either ~rtosl - or water-tsple conditions.
Artesian conditions exist when the aquifer contains water that has an
artesian prezsure nesad. This pressure head occurs where a water-
bearing stratum is overlain by a relati ely wpervious stratum. Because
of this pressure 2ead. wablsr will rise above the upper surface of the
aquifer in any well that tape the aquifer.

Weter—tables :ondi: lons sxist where the uppe: suprfece of the
water 1s nob confined br an impermeab’e bed and the witer surface iz
free to fivctuste. This upper surface of the grouna water is the
water table. In the area of this repert +the wa.er in the terrace
deposits is largely u confined and i1ts upper su:face is the water
table, but the water v the Permian bed ock 1s cnfine. and is there-
fore artesian.

Movemert of Ground Water
Ground wgter Like other liguid, has the tendercy to ssek
equilibrium by moving fron a point of higher head to one of lower head.

The difiersnce in altitu ¢ belween any two point. on the water table
is the difference in head at those two points; therefore, the water
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HOW THE WATER GYCLE IS MEASURED
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Graphic representation of the hydrologic cycie.




loses head as 1% moves. The materisl through which the Wugwi LIRS
“he aguifer, and the ease with which water moves depends o I
ability of the aguifer. P@rwuabiL¢by depends on the sige and ar-
cangepmnt of the particles and on the interconnection of the pore SPACES,
Blt 1L 3g nob dirsctly depesndent on the pore space or r03951hy of the
mzlerial- 4 fups-grained sediment, such as clay, 2
porcaity but A low permeabal 1tV'ubcaLse the opening that
the foree of melzcular atbraction offers resistance to the movement

ol water.

The waber table 1s nob o plane or level sucrfacs, bubt an irregular
gloning surface that corresponds in general with ! .;opfa of the land
garface. The water tanle generally has less relis the land
surface and iz s subdocd replica of the gurface tupography. The many
irregularities in the snape of the water table are caused by differ-
ences in permsxbility and thickness of the water-bearing material and
by unequal additions of water to, or removal from, the ground-water

regervel,, ‘There the rate of replenishment, or vecharge, is exception-
ally high, the water table may form a mound or a rﬁdge from which the
water spreads oot o surrounding areas. This iing out takes place

slowly because of the resistance Lo flow throiy aquifer. The water
table 1n this area of Oklahoma slopes generally eouthwsst, at right
angles to the course of the Cimarron River, and at sn average rats of
about 18 feer per mile. (See pl. 5)-

™"

Fiuctuations of Water Ievel

sly in

trom the under-
s Tthe water
luring which
scharge of

Tae water table rises and falls slowly but routiﬁ
sponse to variationes in the recharge to ond discharg
ground reservolr. After replenishment during wet ses
table normally is relatively high- After dry seasons
the Tiow of perennial streams has been maintained
ground water, the water table nomally is lower. Discharge of water
by evaparation, by transpiratior, or by pumplq~ f;a.‘ww Ja alseo will
iower the water table. The posilion of the water table at any one time
deperds on the balance between recharge and alm the forms of discharge-
t expresses the net affect of the opposing foreces, recharge and dis-
charge, and shows how much water is in storage. ”na pasiTiOﬁ af the
water table 1s found by measuring depths to water wells, and changes
in it are detected by measuring bLhe depths periodicsliy.

{‘3&%’2

5.

Jome fiucoations of water Tevel in wells zre
related to recharge and discharge, such as tides, es
variations of atmospheric {barometric) pressurc. ﬁf s other ¢suses
only the barometric prossure affects water levels significantly in the
ared covered by this report. Tvn i1llustrate this effact, a recording gage
wag inztalled on well 20M9W~4-1 on April 245, 1950, and M¢vﬂobaragragh,
an instrument Lhat gives a constant record of barametric pressure, wag
kept in the same shelter for 41 days. When converted to ths amplitude
of @ barometer uging water Instead of mervcury and Inverted, the bare-
meiric giuﬁthaLiQJS clogely resembled the fluctuations of water level

fig, %la

o causes not
iaksa, and
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Disgcharge of Ground Water

Zitiuent Ssepage

art, seepagej as the word Meffluent suggests,
oul of the zone of saturation and into a
wowzy than the water table. A stream or part
with respect to ground water if it receives
atupabilon.

ks during periods of no precipitation show
Turkey Creeks all increase in flow while
(table i4)e This increase in flow must
’iachargeg Freacher Creek, an intermittent
terrece deposits and its entire flow is
s ﬂXC?p% during time of heavy precipitation.
2kt also is effluent. Stream measurements
during & dry pe-iod in the fall of 1950 show
charged at the rate of about 13,000,000
groans water is discharged at many places
7, especrally where the bedrock is exposed

vt same of these places there are small springs

;tes dnto the aliuvium within a short

2 The water issues so slowly that it is

discharged.

Evaporation

iz near the land surface ground water may

ir by evaporation. Factors governing the rate
stare s wind velocity, humidity, type of soil,

27, P« £) found by experiment that the

orincipal controlling factor. He

=21t depths with evaporation from a free

:he evaporation at depth as a percentags

“ce water surface. At depths ranging

racion was found to range from 80 to

rhe dapth to water in the area of this

than 85 inches, the amount of water

¢ is probably small. On the other

ion from the belt of soil moisture may

of the water thus discharged does not cuane

B

24



Flow

swz;mw‘, SECa. 2, ‘Te 17 N+, B. 7 We

' o Date of
Location of measurement measure~ {COO A
K nment gpd) 7
E;_gle Chief Cre.k | ,
J.OWQ sec..5, T. 24 N., Re 12 We 11-1, 50 2,146
. NU NEW SeCe ll To 23 Ni, Rn 12 We 10"“ 5-50 12,3&!-5
WWZNEZNEL sec. 11, T. 23 N., R. 12 W. 9. 651 14,671 .
. NU?NE%NE sec. 11, Ts 23 No, R. 12 W, 1~ 9-52 10,4E3
_ quﬁnqNE sec. 11, T. 23 N., R. 12 W, . 2 552 9,889
:Nﬁ“ sec. 35’ T. 23 N-, Re 12 W ’ ll 114.—50 1,1;{4.7
SW cor. 5 ;SEi sece 2, Ti 22 No, Ro 12 W. 11-14-50 11,181 -
‘Indian 'Creék
1M cor. sec. %, T. 22 ., R. 10 W 11-13-50 53
WL sec. 20, T. 21 N.,. Be: 10 wg . 11-13-50 1, 913 g
Hoyle Creek )
SELSEL sec. 31, T. 21Nu, Re 9 We 10~ 2-51 . By
SEl"“ secs 31. T. 21 Nuy R 9 W. ° 12-10-51 1l
SEi sec. 31, T. 21 N., Re 9 W. 2— h=52 17
ol .EJ_'BA.JLP SECe C', Tn EO 7-5‘ Ru 9 WO 10-30‘51 !-I- 2
NEZNZ: ‘seée 6 T. 20 Te, Re 9 We 1- 8-52 266
SEZNEL; sec. 11, T. 20 N., R. 10 W. 7-12-50 21
R Preacher Creek 
NWRNWE see. 13, To 18 N., R. & W. 11-13-50 . 788
NWL,I]W" S€Ca 13',. Tn 18 No, Ro 8 I‘Il lo 2-'51 Noflow
NWZ;I\IWLP S€C. 13’ T. 1& No’ Re & Wa . 10—29 51 1535
NwﬁNwt sec. 13, T'. 18 N., R. 8 W. 10-30-51 1,073
?Nwl sec, 13, T 18 No; R. 8 W, 11-19-51 620
. qu,N‘Lf S5€C. 13, T. 18 Nlp’ R. 8 W. 1 l;—52 963
'I‘urkey Creek
W < cor. s6c. 23, To 19 Ney Ro 7 We 11-13-50 5,531
11-13-50

7,303

'Ta.ble L,.-uMeasurements ofl stream flow in Alfalfa, Garfleld, Klngflsher, anci

Major

Coun't.les » Okla,.
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Transpiration

The discharge of water into the -tmosphere by plants during the
process of growing is called transpiration. The warsr may be calen
into the .o¢'s of plants from *he belt of soil mo  -ure, the gone
seturation, and the capilliry fringe--which in .rn is supplied from
the zone of saturation. ‘

Computation of the total amount of transpirat on in an area in-
velves many variables that ar: not yet cauplet ly understeood. Vhere
plants are ab:e to take water froa the z ne of sasuration, transpi-~
ration may be a . .jor dischar:e factor. For xample along -reacher
Creel many trec.. and other p ants discharge roun water. -t was re-
ported that the creek was dry curing much o the vummer of 195.,
whiie temperatures were high and plants were growinﬂa After the
growing season, however, the measured flow f "he creek ranged from
620,000 to 1 535,000 gallens pe- day. Comparable quant¢11es o
ﬁround water doubtless drained toward the valley in summer but never
appeared as flow, being wholly -aken up by transpiration and evapo-
ration. To eslipate the transpiration in the ent:re area o t is
resort, more research and a longer period of cbservation are needed.

Underflow

Where two aquifers are in contact the water  ram one may discharge
into the other. This sort of dis & arge occurs between the terrace
deposits and the-elluvium of the .imarron.River. The wate table in
" the terrace deposits s.opes toward the river {pl 5 , and t-e ground
water therefore drains toward the iver. As most of he water is at
depths too. great to permit evaporation, some of .t doubtless moves
from the terrace deposilts into the =lluvium and t.ence to the river.

The rate of underflow depends -. the hydraul:r gradie.. and the
coefficient of transmissibility of he aquafer; and the amount can
be computed by use of Darcy's law (Dar ¥ Henry, 1 56,, whic may be
writien :

Q=T1IW

Where Q is the flow in gallons a day. * is the coefficient of trans-
missibility in gallons a day per fopt, I is the hydraulic gr-dieni in
feet per m:le, and W 1s t e width £ the aguifer in miles. Tie
average .cefficient o transmissibility, adopted elsevhere .: this
repoert, is 20 000 gallons a dey per foot, the average hydraul ¢
gradient of the wabter tab <, as determined from the water-table map
(pl. 5). is 12 feet per m le; and the width of the aqui-er s 40 miles.
The tal er is the length of the contact between the terr ce d posits
and the alluvium. Substiiubting these values in the equation given
above, the quantity of waier involved in the underflow is culculated
to be 14,400,000 gallons per day.

"
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The dlscharg= of ground water by pumping in 1950 was small umwyareu
with the total quantity of water dischurged fron the aquifer and :
comparison with the to*al quaniit: of wate: stored in “he aquifern
While the weils w. . being ‘n-entbried for the present investigation,
getimates 0 the amount of wabts » u.ed by typacal waier users were
chtained. Thes+ wndicete that a tota? of ab~ut 42,000 gallons of water
per day was pumped from domestic wel's, and about 165 000 gallons per
day from stock wellss The eight irrigalior wells used approximately
393,000 gallens < day. The amount of water withdrawn " v public supply
was abou! 1,000 000 gallons a day. Thus the total da’ly pumpage was
approzimately 1,600,000 gallons. ’

. Recharge of Ground Water

Under natural conditions an aquifer m:y receive water from one or
mere of several sorces. Recharge may be obtzined from infiltration of
precipitati~., from streams that inl oduce water fram outgside the
éatchment ares o7 the aquifer, and from p reolation from ancther aguifer.
Infiltration of precip.btation is the mos' important source of recharge
in *%his area, but it will be discussed last to afford a more timely
summation of total recharge.

Fagle Chief Creek, Indian Creek, and Turkey Creek are the only
streams that bring in water from outside the area, bui this water is not
‘added to that in the terrace deposits. Measurements made in these stireams
udurlng Hovember 1950 show that their flow increases as they cross the
terrace deposits (table 4). Therefore, they do nct recharga the terrace
deposits but draLn water from them.

The terrace deposxts are underlain by Permian red beds whose low
permeability prevents large-scale movement of water. Thus; recharge of
the terrace deposiis by underflow fram the Permian red beds probably is
negllglblea

The ‘terrace deposits are notably lacking in surface drainage. Only
three well-developed streams cross them to empty into the Cimarron River.
: Bven the road ditches seldom contain water. Large areas have no ocutside
drainage, and the predominantly sandy soil favors a high rate of in-
filtration. Many shallow depressions are excellent intake areas, holdlng
‘“the water that falls on the surface until it evaporates or infiltrates-
into the ground. Relatively few of them retain water for more than 1 or
2 days after the rain has stopped.

Measurements of the depth to water in 26 cbservation wells were
averaged monthly for the period August 1950 to the end of 1951. A
hydrozraph of the averages reveals the average fluctuation of the water
level. Comparison with, the average cumulative departure from riermal
precipitation, as obtaimed from U. S. Weather Bureau reports on stations



at llennessey, Olecne, and Waukomis, suggests a relation between de-
parture fran normal rainfall and change in ground-water level (fig. 4).
The rise of water level in responss to rainfall appsars 1o be relatively
rapid. Profound conclusions arc neot justified at this time because of
the short period o= which water-level records are available, but it is
believed that the records pirovide a resasonable basig for a preliminary
estimate of recharge. ‘

How much the ground-water level will rise depends on how much
water is added to the ressrvolir. It also depends on how rmmuch space psr
unit of volume is available in the sedimenis to receive water. If 10
percent of the volume of the sedirents, after they are drained, can
be filled with water, the addition of 1 inch of water would cause a
rise of 10 inches in ground-water level. Conversely, & rise of 10
inches in ground-water level is equivalent to a layer of water 1 inch
deep. If 25 percent of the volume can be filled, more water will go
into each cubic foot of sediment and the rise in ground-water level
will be 4 inches- This space factor ls approximately the same as the
specific yield. FElsewhere in this report it has been shown that the
specific yield of the saturated sediments in this area of Okiahoma
ranges rather widely but in the zone of water-table fluctuation
prcbably averages about 10 percent. Therefore, 10 percent has been
used in estimating the amount of recharge represented by the rises in
water level shown by the hydrograph.

In the pericd July 195C through December 1951 only the heavy rains
of August and September 1950 and February, lay, and June 1951 caused
significant rises in ground-water level. For example, the average
rainfall at the Hennessey, Okeene, and Watkamis weablher stations during
the month of August was 4.76 inches. The rain caused a rise of zbout
8 inches in the average ground-water level. After allowance for the
specific yield,; this rise in ground-water level is equal to the
addition of a layer of water 0.8 inch deep; amounting to 17 percent of
the rain. Estimztes for the other months were made in the same way.
For the 5 months, the percenltage of the rain estimated to have become
recharge ranged from 6.62 to 25.95 percent and averaged 1lh.45 percent.

The normal rainfall for the area is 28.75 inches a year, as
obtained by an arithmetic average of the normals for Okeene, Hennessey,
and Waukomis. Ammal recharge te the aquifer would be 14.45 percent
of 28.75 inches, or 415 inches. This figure for recharge may be
low because the heaviest rains during the period of observation
were in the summer months when transpiration and evaporation losses
were highest. In years when heavy rains come in late fall or early
spring, the recharge may concelvably be higher.
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Tigure 4.--Fluctuabtions of average water level in 25 observation wells, and cumulative
departure from normal precipitation.
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Wilization of Ground Water
HMost of the water uszed in the ares for demestic, shocis, znoustrial,
and municipal supplies is pground water, tub some zurface waser is taken
from Turkey Creek for irrigation of 190 acres, some in pumped from
Indian Creek for oll-well-drilling operabions, and sone oreek water is
used for stock.

In the 350 square miles considered in this report, 1,719 wells
were invenboried. Of these, 957 are dom=sstic wells, 407 are gbtock
wells, ¥ are irrigation wells, 23 are public-supply wells, 62 are
observation wells, 264 are unused wells, and 1 is a battsry of
indust)ial wells. Wells used for both domestic snd stock supply, or
for domestic supply and smsll businesses, such as service stations
and dricstores, are classifien as domestic wells, Table 7 swmarizes

he wells for whoch signaficant data were obtailned, together with
selﬂcted tegt holes and shol holes. :

Domeetio-Supply Wells

Domestic wells are the privately ocwned wells that supply water
for home use, such as coowing, -1&s hlngJ and sanitation. licst fam
and ranch homes are served b, such wells, which avera-e 2.7 to the
square rile. Their average yield 1s cs *Uﬂateq to be L5 galions @
day. This estimate of dally use is bhased on the nore reiilable reports
of several well owners and is welshted to acceount {or the larger use
of water From wells sguipped wii automatic -oter gysteni. In four
to.rships where specilal obscrvaticns were .ade it was found that 36.)
percont of the domestic wells are eguippsd with ~utan~tic water systems,
but chis average 1s believed to L: higher than for the arca as + whole.

Hosi domestic wells that nap ihe lerrzce po its are "rivpn welis
1 1/}, inches in diameter and are f*r1vfel‘w1th r 11 pointa of the same
Jdare.er and 24 to 36 inches long. The average Qegth of sulh wells

is 59 feet. TUhere Llhe terrace deposits are thin or lasbing, domestic
wells are drillsd idnte the bedrozl: Most of toese wells are L to 6
inche: in diameter, partly cesed with steel or galranized Lron pipe,
and open ai the bottom. They aversge 110 fest in depth. HFHearly all
the domestic wells are equipped vith cylinder pumps poversd by hand

or by windmill, or both, but some are VleppeJ w. th el ctrically
powered Jet and ¢rlinder pumps. Hos: of the uwm~d wells were
originully drilled or driven to surply the needs ~f farm homes, now
abandoned. They reflect the declire in rurel popula:lon that is
evident from the census recozxds.

£y

Stock Wells

Wells used to suﬁply water to svock average L.l per sqguare mile.
They are of the same construction as the damestic wells, and generally



2193 e“uipped with eylinder pumps powered by windgmills. Rary stocl wells
derive their wa.er from the alluvium of the Clmarron Miver and 4
no decper than § feet. Because of the relative .naccessibilicy ¢
mach of the graz ng land, many winamxlls are turned con and of 7 suvic
matlcells by a loat-actuated mechanism. The zvarage punpage ron
stock wells 1s estimsted to be 405 gallons a daye

Some stock s wabtered from surface stroans and some frao suringe,
bk the Lotzl armount of water so used is relatively small.
Public~Supply'Nblls
The c¢itaicg of Enid, Okeene. and Fﬂlr”JPV drav ground water frmt
the area oo thils investization, and the caty of hannu oy drnee T
from the tervace deposlits Just east of Highway €L, which is the
ncundary of the area investigated.

Enid .-

I July 1951, Bnid had six wells withln the area of this inveoti-
trun, five of them tapping water in the terrace deposits and one dn

fage)

the Pormian bedrock. The f' e wells:in the terrvace deposits were cun-
ztruoted in July and August of 1950 and have besen usad aLEEWWW\uCPljy
o supplement the city's principal water supply, obta*npq f'ram

similzr deposits outside the area. The maximum period of contioo. u
punplny of these wells was apout 3 monthss The yields of indive
“@11~ range fron about 3,080,000 to 8,440,000 gallons per montin

ovenrtber 1950 to February 1952, 1ncluslve, arproximately 150, ﬂO’
Ldonw was puzped from these wells. The well in the hogmo“]
Is used invermi-tertly to supplement the cityfs suppive It 3
approxiaately 7,040,000 gallons of water per monthe Thus, 12 zll tro
wells ave operaved continuocusly, about 43,000,000 gsllons of waler
5 withdeawn frox the area in a month, or gbout 1,400,000 gziloms nar
day “Hn"a field work was campleted in the aresa, ENLd has pegune -
avveosta_ation of water in the Permian redrock and has constriched
addivional wells in the Drummond localitys. The investigation wus
still ective at the time this report was written.

RS

FPalrview

Belore 1935 Fairview obtained water from springs theh 1asus =
e contacet of the ailuviun and uhe terrace deposits in the Su .
Sab e 22 Tay e 13 Wey znd the L; SeC« 5.« Ts 21 I-Jt-_‘ fle 114
el brick masonry, collected the water, hich flowed to Faifvier
gravity. At times these springs y elded as much as 200 galloos
mirute, bab at other times they declined to practicaily nouiiug,
In 193% a well having a reported apacity of 600 gallong rer mingh-s
wag drilled to supplement the springse. A few ysars later two worc
wells were drilled, and the springs were sbandonede in 1945 o
Fourth well was drilled, bubt 1t was not put in service until tre
spring of 1950. In 1950 Fairview was getting all ity water feom

R




the four wells, two of which are in the terrace deposits and two in
the alluvium. Data on yields of individual wells are not available,
but il is believed that most of the reported average totgl yislid of
200,000 gallons a day comes from the two wells in the terrace deposits.

Okeene

lkeene has three wells on a 15-acre tract in the SE% of sec. 15,
Te 19 1 , Re 9 We They obtain water from the terrace deposits and
are reported to yield 150 gallons a minute each. . They supply approxi-
nately 7,500,000 gallons a month or about 250,000 gallons a day.

Hennessey

Hernmessey obtains approximately 250,00C gallons of water a day
fram three wells about 50 feet deep in the terrace deposits in the
E) gsec. 12, T« 18 Nuy Re 7. We All wepre drilled to bedrock and are
g,ravelmpackedo During testing.after completlon in 1949, each well
yieldad 150 gallons a minute.

3

Industrial-Supply Wells .
The St Louls & San Francisco Railway Well -

The well of the St. Louis & San Francisco Railway (ZONlOW;ISHAJ,
near Ames, cbtains water for locomotive boilers from a battery of
eight Jetted wells spaced approximately 6 feet apart along a 40-foot
suction line. The wells are 30 to 40 feet deep and consist of casing
L 1nches in diameter with a well point at the bottom, which is 42
inckes long and 4 inches in diameter. The suction line comnecis the
wells to a reciprocating pump powered by a b~horsepower steam sngine.
The water is pumped at a reported rate of 200 gallons per minute
intc an overhead storage tank. The average daily pumpage is reported
to be 6,500 gallons. This is the only permancnt development of ground
water for industrial uge in the area.

0il~Well Drilling Water

Other industrial use ~F water in the arez is in the drilling of
0il wells. As water for this purpose need not meel rigid standards
of chemical quality, the main consideration being adequate quantity,
it is drewn from any convenient source. Some has been taken from
Indian Creek, some. from stock ponds, some from wells alreacy drilled,
and soime from wells drillel g¢specially for the purpose. A reliable
estimate of the amount of wafer used in drilling is not available
bacause such records generally are not kep:s The quantity probably
differg considerably from well to well, according to -the depth of
the oil well and the difficulties encountered. The need fer drilling
water at any given site lasts only a few months, as & rule.

Warren Petroleun Coe

As th&s report wWas b31ng wrltten, the Warren Petroleum CQc was
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constructing a gasoline refinery near Eingwood, and contemp ated
develoment of o water supply fron the terrrce depositso.

Irrigation Wells

By 1950 irrigation vith ground water pumped from-wells had been
under way for severel ycars, but it had not reached major proportions.
In the area of this roport nine wells were being used to irrigate
about 362 acres, not including gmail garden plots watered from
demest ¢ and stock wells. OF the.nine wells. eight tap wabter in the
terrace deposits and irrigate 172 acres.'"The'other well draws waber
from the alluvium of T.-key Cresk, and is- used only when the flow
of the creek is not Pnough to irrigate 190.Lcres. In this area
the uneven distributi n of rain during - ha year ray mean an excess

early in the rrow1ng season followeda by & defic sncy. Irrigation,
therefoure, may mean “he difference between economic success and
failure, ox between a bumper crop and a rediocre one. It is re-
ported that same of the wells alreads have proved their worth,
although they have been in service only a few seasons. The follow-
ing paragraphs sumnarize the prlncipa}ffqgts about each well.

Victor Laubhan Well, 20916 1

The Victor Laubhan irrigeticn well (20N9W-6-1) is sbout a mile

west of Ames. Drillew in 1948, the well 1s 67 feet deep, has a

10-1n“h casing slotted in the lower part, and is gravel-walled.

The casing terminat s upward at the o-tion’of a pit about & feeb

above the static water level The piL is about 4 feet square and 4
feet deeps A centrifugal pump set over the pit is driven by an
enrine that burns butane. The well thus eqplpped is reported to have
vielded 165 gallons per minuve contimuemsly for 15 days, with a maximum
drawdown of 7 feet; herce the speciiic Qgpa@;ty is about 24 gallons per
mimite per foot of drawdown. The wa.gp i pumped through a sprinkler
systen to irrigate 10 acres of truck ¢rops. 4An analysis of the water
fram this well (see table 5} ahaws it to be satisfactory.

Cs W. Webbed Well 2LNGW-3.2-2

The C. W. Webbe. 1rflgatlon wa:L:L (2114’91%‘;2 2) is in the town of
Ames. Constructed in 1946 by ‘he owner and his son, the 41-i-ot well
was dug to 17 feet and drille¢ the remaining 24 feet. A circular,
steel storage tank 33 feet in Jiameter. with bobth ends remcved,
serves as casing for the upper 17 feet. The Hower drilled portion
of the well is cased with 6-inch steel pipe slotted in the lover part
to permit water te enter the well. A cembrifugal pump driven by a
2-horgepower eleciric mo. or is set. near the botton of the dug part of
the well. Bouipped in th's manner the well 1s vep.ried to ymcld 60
gallons per minute with 10 f:et of drawdown, ind cating a specific
capacity of 6 gallons pe. minute per foob of dr;wdownr The water is
used to arrigate 1 acre of truck crops by the flocding method.

33



Jo J. Kennedy Well 21N10W-16-1

The J. J. Kennedy jrrigation well (21N10W-16-1) is about 6 miles
south and 2 miles west of Ringwood. It was drilled in the spring of
1950, is 39 feet deep, #nd is finished with 1O-inch steel casing,
which is slotted in the toltom 20 feet. The well 1s equipped with a
turbine pump driven by a gascline-powered engine, and is reported to
yield 250 gallons per minvte. The well was used to irrigate 20 acres
during the late summer and early fall of 1950, and for several months
during the latter part of 1%50 it supplied water for the drilling of
two 0ll wells. A 20-hour squifer-performance test made in March 1951
suggested that the type of conmstruction of this well limits its
production, and that an appropriate well screen should more than
double the yield. Details of the test are given on pe 57 in this
report. A sample of waler collected during the test shows the water
to be suitable for irrigation (see table 5).

R Mo and J. We Scamell Well 2INLIW-12-3

_ The irrigation well owned by R« M. and J., W. Scannell is on Yolo
Ranch about 6 miles southeast of Ringwood. Tt was drilled in 1949
by the George E. Failing Supply Co., is 60 feet deep, and is finished
with 45 feet of 8-inch steel casing with 15 feet of &-inch seresen at
the bottom. The static water level is reported Lo be about 17 feet
below the land surface. The well is equipped with a turbine pump
powered by a 37-horsepower engire that burns propane. Re M. Scannell
reported that a test of the well made immediately after completion
showed a drawdown of 14 feet after 48 hours of pumping at a rate of
180 gallons per minute. This indicates a specific capacity of azbout
13 gallons per minute per foot of drawlown. The wsll was used for
irrigation of 40 acres of z1falfa during 1950 and plans were made tc
double the acreage in 1951.

E. Hildebrand Well 22N11W-17-4

The T. Fildebrand irrigation well (22N11W-17-4) is about 2 miles
southeast of Cleo Springs. Constructsd by the owner in 1935, it is
the oldest irrigation installation still in service in the area; it
has been used every year since 1935, except 1951, for the irrigation
of 1 acre of truck crops. It consists of a battery of seven li-inch
driven wells about A0 feet deep, each equipped with a well point.
The wells are in a circular pit 5 feet In diameter and 5 feet deep,
being uniformly spaced around the perimeter. Header pipes connect
the wells to a centrifugal pump installsd at the bottom of the pit.
A gasoline engine drives the pump, which is reported to deliver 125.
gallons per minute.

L. G. Watson Well 19NEI-27-1

The L. G. Watson irrigation well 1SW8W-27-1 is about 7 miles
west of Hermessey. It was drilled by the Goe Brothers Driliing Co.,
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Hannessey, Okla., in 194&, i1s 57 feet deep, and is pravel-walled. It
is cased to the botbom with 1é-inch steel casing, the lower 15 feet of
which is perforated. The static water level is about 1€ feet below the
land surface. The well is ecuipped with a é~inch, l5-staze turbine
punp driven by a butane-powered, 3C-horsepower engine and yields 600
gallons per minute. The well was punped in 1950 for the irrigation of
L0 acres of alfalfa and plans were laid for adding 40 acres of wheat
and vetch. In July 1951, a 24-hour aquifer-performance test was made
on this well, the detalls of which are given on pp. in the section

on aguifer-performance tests. The anzlysis of the watér from this well
(see table 5) shows it to ke suitable for irrigation.

Darrel Gos Well 1GETW-30-2

The Darrel Goe irrigation well (19M7W-3C-2) is about 5 miles west
of Hennessey. Il was drilied by the Goe Brothers Drilling Cc. to a
depth of 92 feet and has l5-inch steel casing extending to the botiom.
The lower 26 feet of casing is slotied and the well is gravel-walled.
Equipped with a turbire pump powered by a tractor engine, the well is
reported to yield 500 gallons per minute, and is used to iriigate 20
acres.

Bill Barr Well 1EN7W-35

The Bill Earr irrigation well (1€F7W-55) is half a mile northwest
of Dover. Drilled in 1949, it is 43 feet deep and has 3é-inch steel
casing that is slotted in the interval from 30 to 40 feet below the
land surface. The well is ecuipped with a centrifugal punp powered by
a gasoline engine, and is reported to have yielded 6450 gallons rper
minute with a drawdown of 24 {eet during a 10-hour test. It taps
ground water in the alluvium of Turkey Creek, and is used only when
the fiow of the creek Is too low to suprly the water needed for
irrigation of 1%0 acres of alfaliz and Lruck cropg.

Francis Gorton VWell 19W7w-9
The Francis Gorton dirrifation well {1917W-9) is about 3 miles
northwest of Hennessey. Drilled in 1949 Ly the Goe Brothers Drilling
So., it is 33 feet deep, is gravel-walled, and is finished with 14~
inch steel casing, the lower 20 feel of which is slotted. The well
is ecquipped with a furbine pump powsred by a tractor, and is used to.
irrigate 40 acres. B

Well-Drilling lethods

Water wells in the area of this investigation have been drilled,
driven, jetted, bored, and dug. The character of the materials to be
penetrated has much to do with the method selected, but the depth to
water, desired yield, and cost alsec play a part. lost wells for
demestic and stock water are of the driven type. A few wells have
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been bored, and one weg Jetted inte the alluviwn of the Cimarron Diver.

As a general rule, wells are bored only where the rochs agre unconsolidated
and the water table 1s rclatively near the land surface. Vells are drilled
where bedrock must bs penctrated or where larger guantities of water are
required. Some of the wells along Turkey Creel were dug by hand by early
settlers. Sore of the public-supply wells were dug with a modern c‘am~
shell or orangc-peel .uclet.

Driven Wells

Driven wells are commen in the area because in mary pleces They can
be put down by the owner with simple teolse ang oo relatively low cost, and
they will yield encush waler Zor domestic or stoecs vase. In general, bhe
methed is as follows: A shallow hele Is dug with - auger, and a well
point coupled to a lengih of casing is put in the hols.  The most common
size of well poinl is 30 inches long and 1 1/ dnches iz dianeter, and the
casing is the same diametsr as the well poinu., 2 drive cap is then
screwed to the top of the casing, and the ripe 1s driven with a sledze or
other driving equipment. :ilorer lengths of casirg are added and driven
down until the desired depth 1s reached, generally rozr the base of the
terrace deposit in coarse sond or gravel. iz method is satisfaclory
only in the uncongolidated ndtcrﬁals of the e geposits and alluvium.

Béred Wells

Bored wells are. constructed by boring o hols with an auger to some
point below the water table wihere loose water-bearing iaterial is reached.
If the well is Lo be made deener sope other method must be useds This
type of well can be puv down only where the water table iz relatively
close to the surface. Only a lew wells in the area zre of this type.

Jetted Tells

The -only well in the ares of this report moewm to have been con-
structed by jetting is tnabt of the Ote Louls ¢ Jan rancisco Rallway

(20110W=~13-4 ), which consists of a battery of cight well points in
alluviwme. The casing with well point attached was sunk into gravel by
turning and forcing downward by hand wille water was pumnped in at the
top and out at the bottom through ths screen in the well point. The
water carried the cuttings outside the casing to the surfacc.

Drilled Wells

lost of the wells that -o into the Permaian bedrock azyre of the
drilled type. The olcer drilled wells were put down ;arreAJ by cable-
tool {percussion) drillias machines, which employ a heavy bit to pound
the rocic into small icagnEﬁuQ. tne drill cuttings are removed by a
bailer, which is run in the hole alternately with the hix.

uany of the newer i=lls have been drilled by thae rotary-hyvdraulic
method, the use ol which 1s increasing. Such machines employ a bit
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attached to the end of a string of hollow pipe, known as a drill stem,
which ig rotagied in the hole by a power-~driven kelly and rotary table.

A punp forces water, or mud, down the drill stem and oul through holes
in the bit. The water, or mud, returns to the surface outside the drill
pipe, carrying with it the drill cuttings, and then flows by gravity
through a ditch into a settling basin, or slush pit." The coarser
cuttings setile tc the bottom of the slush pit, and the water--usually
mud-laden--is pumped again into the top of the drill stem.

The reverse-rotary method, soc-called because the direction of
circulation of drilling mud is reversed, was used for drilling four wells
for Enid along the right-of-way of the 3t. Louls & San Francisco Railway.
The drilling mued flows by gravity from the slush pit into the drill hole.
At the bottom of the hole 1t is pumped throuch heles in the bit and thence
up the pipe to the surface, bringing the drill cuttings with it. The
machine used for drilling the Enic wells had 7-inch drill pipe and a
6-inch centrifugal pump, and it made = hole 36 iunches in diameter through
unconsolidated terrace deposits tc the top of the bedreock. Casing and
screen 12 inches in diameter were put in the hole, and the annular space
outside the casing was [{ilied with gravel.

Gravel packing of wells in the terrace deposits generally is re-~
garded as hasiczlly sound constraction, especially if large yields are
degsired. Whether it is necessary depends on the grain size and degree
of uniformity of the water-bearing sand or gravel. These characteristics
differ fram well to well, and from stiratum to stratum an. the same well;
they can best be appraised by careful examination of drill cuttings from
test holes.

Most rural wells drilled into ti: bedrock are 6 inches in diameter
and are cased witl 4~ or %-inch galvanized 1r:: casing, which extends
only deep enough to prevert caving of loose su:ficial materiiisg the
lower part generally is left open. The wolls drilled into the bedrock
for the city of Enid are cased to the bottom, and the casing is slotted
opposite the more permeable sections of the bedrock. The wells drilled
into the bedrock for the town of Waukomis also are cased to the bottom.

The casing is perforated and is surrounded with a gravel wall.
Dug Wells

The dug wells may be divided into two types: true dug wells, made
with pick and shovel, and wells dug by power-driven machinsry. The first
wells put down in the area were dug with pick and shovel, generally
close to streams where the water table is at shallow depths. They were
several feet in diameter, were lined with brick or rock, and most of
them penetrated the zone of saturation only a few feet. In consequence,
they often went dry during periods of drought. The principal advantage
of such a well is that it affords relatively large storage space and
yields water freely for short periods even though the permeability of
the aguifer is lows On the other hand, it is a difficult well to
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well durding wraping.  The net result is a well similar to a drilled,
rravel-walled well, and yields that are comparable.
Ground-tater Ceonditions Deseribed by Localitlies

For convonience in description, thz arsa ls divided intc six
localities, within which the grounc-water conditions are Talrly unifori.
These localities are: Cleo Svringss, Rinswood, Ames, Urummona, Lacey-
Dover, and Uaukounis.

Jleo Springs Locality

The Clec 3prings localit:r is bounded on the west by Zarle Chiefl
Creek, on the east by Indian Creek, and on the south by the Cimarron
Miver. It extends nerthward to the boundary of the area mapped. liost
of It ls covered by dawie sand and accordingly is hilly. Ground water
15 puiped for domestic qnd stoc use, for thL mublic supply of rairview,

for rrigavion, and for cil-well drilling. The ity of Vairview is the
iajor user of water, taling about 200,000 mallons per days. The city
wells and the irrication wells (Scamnell and Hildebrand) are described
elsewhere in tils reporo.

As revealed by test drilling, the terrace depogits are as much as
£€ feet thick (pl. 1); end include considerable thicknesses of coarse
sediments; Iin much of the locality more than 30 fect is in the zone of

aturation (pl. 6). It scems apparent that much more sround wabler s
available in the locality than currently is being taken from it.

ficrth of Clec Springs the walter table slopes westward, indicating
drainagez of ground water into Zazle Chiefl Creek. Zlsevhere the water
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table has 2 general southward slepe, toward the Cimarron River.

Bagle Chief Creek has a broad alluvial valley along mest of its
course except at Cleo 3prings, where the terrace deposits exftond almost
to the bank of the stream. Permian red heds ~xposcd under the terraco
deposits near Clec Springs show the terrace . -p. . to be thin and,
hence, of small reservcir capacity. Ground wote therefore issues from
them in the many springs from which Cleo Springs de-ives its name.

Measurements of the flow of Lagle Cihief Cree. w.ore made by an
engineer of the Surfsce Water Branch, U. H. Ge:log 23l Survey, on
Nevember 14, 1950, at the following io.a ons

(1} bridge on State Highway 45. 3 mile west of Carmen
and upetream from the area of terrace deposits (Wi
seCs 5, To 24 Hey Ry 12 Wo )3

(2) bridge about 1 mile north of Clec Springs, within the
area of terrace depesits and about 11 miles downstream
from locality 1 (NE% sec. 3%, T 23 .., X. 12 W.):

(3) bridge 2 quarter of a milc west of Cler Springs, Jjust
south of the springs and about - miles downstream {rom
locality 2 (8Ef sec. 2. T- ~ N-, Ra 12 Wo)o

These measurements (table 4) show that about 8,000,000 galions of water
a day was being drained fram the terrace dep. . t: between the [irst two
points, and that this was increased by about 1,000,000 gallons a day
between locations 2 and 3. Most of the incv as+¢ of 1,000,000 gallons is
believed o have came from the springs a* Cl: . Springs.

In the northeastern part of the loc:ilty. within a mile of Indian
Creelr, the terrace deposits are too thin .3 be < value as an aquifer,
but small amounts of water may bes obtaine. from wells that penetrate
crevices and lenticular sandstones in the underi-ing bedrock.

Littls is known about the ground wit-r in the alluvium along Hagle
Cniei: .meek and the C . rron River, except 'hat it is sufficient 1o
supply a !ew dames ic :. stock wellse.

The qu:lity of the wate. from the terr deposits 15 generally
sat’afactory for most uses (-able ) No .. alyses lave been made of
the water fram th alluvium or fram =0 bedrock in this locality.

Hingwood Local:ty

The Ringwood locality i: bounded on the west _ Indian Creek, on
the east by Hoyle Cree .. an imaginary ine exter .. ¢ northward from
the head of Hoyle Creek; and on the eo1th by the Cima.,ron hiver. It
extends northward to the ' oundary f the mapped ar- . routh of Ring-
wood it has a dune topcgraphy and north of Ringwo:. : is th roughly
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dissected by the well-developed drainage systems of Indian and Turkey
Creeks. Ground water is pumped for danestic and stoclk use, for irrigation,
and for public supply of Enid. Some ground water has been used by the

oil industry, espscially in drilling operations. The Enid city well and
the irrigation wells (Kennedy and Laubhan) are described elsewhere in

this report.

The terracs denosits range in thickness from less than 1 foot to
about &5 feet (pl. 2). Several of the test holes showed thick beds of
coarse sediments n..r the base of the terrace deposits. . South of
Ringwood more than 10 feet of the terrace deposits is in the zone of

saturaticn (pl. o).

HMeasurements of the flow of Indian Creek were made by an engineer
of the Surface Water Eranch, U. 3. Geclegical Survey, on November 13,
1950, at the following locations:

(1) bridze on Us S. FHighway 50, half a mile north of
Ringwood, where Indian Creek enters the terrace deposits
(WW cor. sece 14, Ts 22 e, Re 10 We)3

(2) bridge on section-line road near the place where Indian
Creel: leaves the terrace deposits (Ii. line sec. 20, T.
21 Ka, Re 10 Ws)s

These measurements (table 4) show that about 1,390,000 zallons of water
a day was being drained from the "Lerrace deposits between the itwo
locations. Water-table contours (pl. 5) show that the water table slopes
to the southwest, toward Indian Creek and the Cimarron River.

Horth of Ringwood the terrace deposits are thin, and Permian bed-
rock is exposed in many placss. Rural wells generally cbtain water fram
crevices and lenticular sendstones in the bedrock.

The guality of the water from the terrace Teposits is penerally
satisfactory for most uses, bul the quality of the water from the
Permian bedrock differs greatly wilhin short distances. In some wells
tapping the bedrock the water is satisfactory for most uses, but in
obthers it is too highly mineralized For almost any use. Analyses of
water from two wells in the same section (22N10W-14-1 and 22K10W-14-2)
%llustra%e clearly the wide range in quality of water from the hedrock

table 5},

Ames Localily

. The Ames locality 1s bounded on the west by Hoyle Creek and an
imaginary line drawn northward from the head of Hoyle Creek; on the
south by the Cimarron River; and on the east by the esast boundary of
R« 9 W. It extends northward to the boundary of the area mapped.
The scuthern half of this locelity has a dume topography, but the
northern half is flat--except where it ig dissected by Turkey Creek
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and its tributaries. The ground-water resources of this locality are
nmore highly developed than those of the cther five localities discussed
in this report. The city of Enid has five public-supply wells, the city
of Okeene has three, and there is one irrigation well{Webber)}, all
tapping water in the terrace uepesits. The city of Enid alsc has one
public-supply well that obtains water from the Permian bedrock. These
wells are described elsewhere in this report.

Test drilling showed that the terrace deposits are generally less
than 60 reet thick and contain a relatively small amount of coarse
sediments. In most of this locality, hovever, more than 20 feet of
terrace sodiments are in the zone of saturation (pl. 6), and pumping
tests have shown coefficients of transmissibility ranging from 6,000
gallons a day per foot to 52,000 gallons a day per foot (see section on
pumping tests). Thus, large amounts of water may be obtained locally.

The water-table map (pl. 5) shows a ground-water divide in T, 21 W.,
R. 9 W. trending along a line between sec. 3 and sec. 36. GCround water
north and east of this divide draing into Turkey Creek while south and
west of the divide it drains into the. Cimarron River.

Hoyle Creek originates within the Ringwood and Ames localltlesu .
North of Ames the stream is influent, and carries only surface runoff’
during and after rains. Beginning about 1 mile morth of Ames the bed
of Heyle Creek is very close to the water table and usually contains
pools ‘of water. From about 1 mile south -of Ames to the alluvial flat
of the Cimarron River, a distance of 1% miles, Hoyle Creek is an effluent
strean draining the terrvace deposits. Measurements of discharge of Hoyle
Créek are given in table 4.

In the northern half of the lb6tality the terrace deposits are thin,
and Permian strata are widely exposed aleng tributaries of Turkey Creek.
‘The Permian rocks furnish small amounts of water to private wells, and
-a larger amount to one publig-supply well of the city of Enid (well
21N9W=24~1)+ The Enid well yielded about 172 gallons per minute in an
agquifer-performance test, but a gimilar well {(21N9W-22-5) yielded less
than 50 gallons per nlnute after seyveral hours pumping, and the draw-
down was grealb.  The difference in ‘the performance of the two wells
indicates that ;he hydraullc properties of the Permian rocks are far
fram uniform. .

. Water from the terrace deposits is generally suitable for most
uses. In some analyses the. total hardness is arcund 400 pmm. The
quality of the water fram the Permian strata is nct predictable. Only
one sample of water from a well in these strata was analyzed (well
21N9W-24-~1). This water proved to be suitable for most purposes
(table 5). o '
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was using thr-e wells f¢o public wacer sapply, and three well. were being
purped for irrigat. n (Watson, Goe, and Gorton). Those six wel.s a : in

the tevrace d-mositss Cne irr -acio- well (Bar ' taps weter in a’luvium.
The municipal and irrig.ti .. wells are des.ribc:. elscwherw in thi- report.

In much of © e 1 cality the t-.~zce .epo 1tz are .ine graineu and
probably will yield only moder:.c amounts o~ wat.:, but test drzllirg
revealed ronsia ratle wel!-iorted sani an . grav:l abt several "ocations

(app. F;. BSuch mater ois sh.:ld »iel’ water freely. The t.rrace drposits
are more than 50 ":et Jh ck o nmozt of ‘he area west of Turk:x (reek

" (ple 2)e The: . .ack a aa-imum re-orded thickness of 120 f-et in test
hole 19N8W-,, ab - . miles n-rtheas’ o. the towm of Lacey .he terra.e
deposits re th  est ov-r an old . hasne . in ths b:drock thit trends
diagoncll- .voa Te 19 s, o 8 We, from :ecs 5 to gec 25, aboat 7 miles

northzost «. the .amarron Rlver. Dast ol Turke- Uree's, the <rrace de-
pogiis are thimner than on the west -’de :ut they “re a pote. tisl source
of groun: water from about 1 mile sout: o Hennessey to ‘overs

Th: water-table map (pl 5) show. thal in the west h:.f of the
.ocality the groun? wate:r drains to .h. south and southweszg toward the
Cimgrron River. In the east half, the (round wat:~ flows to th:- south
toward the Cimarron Rive- and to the eazt iato Turkey Creek, which flows
invo-the (imarrcn River.

Pr-agher Creek. which heads with n the lecality, is an effluent
stream that drains ths terrace deposits. It does not flow during hot dry
- periods. bwt & measurement of its discharg- taken at the bridge on the

~north "1 of sec. 13, T. 1€ Ney, Ro 8 W. b~ an engineer of the Surface

U Woter Branch, U. S. Geolo.1i.al Survey, on .ov mper 13, 1950, showed that

..@about 788,000 gallen- a day was being dra‘ned from the terrace deposits
~(table 4}.

A;luv1al deposit: of the streamg trib t.ry to the Cimarron River
are r-nerally fine gra'ned, but the alluvium of Turkey Creek is reported
to contain some fairly cearse sediments. Mederat. amounts of ground
water may be obtained from it.

Permian sbrata are exposed in th: northeast part, and some wells
.obtain water from creviees and sandstone lenses in them.

: The quality of the water from ..= teorrace diposits is generally
‘:satisfactory for most uses although ome of it is hard (tasls 5),

An analysis of the water fram wecll L'NTW-23. which tars the aliuvium
of Turkey Cree’:, shows = hardness </ 79. ppny an: a high v-ncentration
of chloride {iable 5). At one time “his well “u-.ished wat r for
Hernnessey, but the quality of the ter ras unsatisf.ctory. and the well
was aband.ned in favor of wells in vhe e ra'e deposits alout [ miles
south of tne city. The city ol Kin-fizh.r is ~uppliea by rour wells
in sec. 32, Te 17 Ney Re 7 Wo, In th: alluviim of the Cim:rron Ri er.
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Thr wat~e Jroo brom ls satisfoctors for wmosh usss (table 5).
Litile g Taowm rhout She quality of who water fro. the bedrock,

S 1hoczn be sxpected to difIor considera aly freo one well to ancther.

Vaulrornl e Loecaldly

e oy oy

The Wawonls leocalitr corviyises Tps. 20 and 21 W., 2. 7 W. It is
Tlat excent in the western and southern parts where it is dissected by
urtey Jreci anog its tribubaries, and in the northeastern part where it

Ll L

ig digsected by tributaries of Skeleton Creex.

The terrace deposils are widesproad in this localily but are toc

ey

thin and too fine rrained to be of much value as a2 source of ground water.

‘Permian strata are exposed in many places and are the principal
-source ol sround-water supply. The town of VWaukomis uses two wieils which
obtﬁin water fron the ba”* rodn sece 23, Te 21 He, Re & We The wells

re reported te yicld abiout 10 grallons a minute each.

The alluviwn along lurkey Creel underlies areas up to a mile wide.
45 the creek has cul through the terrsce de posits, the alluvium probably
consists cof sand and gravel Ifrom those devosits mized with {ine sand and
clay from the Permian bedrock. Vhere ths sand and zravel are clean and
‘saturated, they may yieid water in sufficient quantity for domestic and
stock use. The qualiiy of this waler has not been determined.

Little is known about the guality of the water from the Permian bed-
rock, bu. it probably differs considerably fror well to well. (nly one
sanple of water from such a well was analyzed. It proved tu be wvery hard
and hizh in sullfate (table 5, well 21N7W-23-1).

Quality of Water

Chemical analyses of water from G wells in the area of this report
are listed in tabic 5. The wells chosen for sampling are scabtered widely
and the analyses represent the quality of ground water in ail localities
of the area investigatod.

The fellowing discussion of the chemical constituents of ground
waler has been summariged from several papers published by the Quality
of Water Branch of the U. S. Geclogical Survey.

Dissclved Solids
The figures given under "disso]vcd solids® show approximately the
total quantity of dissolved mineral matter as deternined by evaperating

a measured quantity of water and we¢ghﬁng the residue after il has been
dried at 1809 .
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Toble 5.--Chemical analysis of water in parts per million from wells in Alfalfo, Garfield, Kingfisher, and Major Counties, Okla

A« Alluvium; R.b., Red beds; T.4., Termce deposits.
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Hardness

Hardness is the characteristic of water thal receives the most
attention with refere:n . to industrial and donestic usc. It 1s usually
recognized by the quant .t -° soap required tc produce lather. Hard
water is objectionsble because it forms a scale in boxlers, water heatsrs,
radiztors, and pipes, therely decreasing the rate of heat transfer and
creating the possibilily of boiler failur=z and losz of flow. Hardness
is cause: almost entirely by compounds of calcium and magnesium. OCther
constiturnts such as iron, manganese, aluminum, barium, strontium, and
free acid also camuse hardness, but they are not usually found in
appreciable quantities in most natural waters.

Tator haviong a hardness of less than aboub 50 rarts per million is
generally rated s soft, and does not require softening sxcept for special
use., Hardness of 30 to 150 parts per - illion does not zz~.ousl  interfere
with the use of water for most purpcses, but 17 slight'y increases the
consumption of soap- Thersfore, its rsmoval, by = softening process, is
profitable for laundries or otier indust:i1es using large quantities of
svap. Water having a ha-dness in the upper part of this range wzil
cause considerable oscols in steam bollsrs. Hardness ¢l.ove 150 parts per
million can be detected by anycne, and in areas where it is above 300
parts per million it is commer nractice to soften water Zor houserold
use or to install cisterns for storing sof - rain warcr., Whers municipal
supplies are goftened an attempt is generaily made to reduce the hardness
to about 30 parts per million.

Water from wells in the terrace devosits of thi: area is less
mineralized than water from the underlying FPermian strata and is generally
of lower hardness. For example, tobtal ardness, ss shown 1n table 5,
ranges fram 111 to 541 parts per millaen - wat r from the ferrace de-
posits and from 192 to 1,670 parts per mi1llion in wa.er [ ran the Permian
stratas

Iron

Iron is present in most ground water, bul generall. only in com-
paratively smail zmocunts. Water containin. more than & few tenths of
part per millionm dron is objectionable bic-use of its reddish appecrance
after exposure to “he air znd because the iron stains fabrics and
porcelain or enameled ware. Such water, it s.efore, may recuire itreatment.
Ixcessive iron may interfere with the effic/ent operation of exchange-
silicate waver softeners. None of the 11 analyses that show iron content
(table 5) indicate an o:jectionable gquantity.

Sodium and Poiassium

Moderate quantities of sodium and potassium have little efiest on
the suitability of water for most industrial or damestic uses. More

L6



than 50 parts per million of the two may cause foaming in stéam bollers.
If the proportion of scodium salts is cxcessively high in water used for
irrigation, soils and crops may be dnjurasd. Wat\f “rom the terrace deo-
posits generally has less sodium and potassiun then water “rom alluvium
or Permian strata.

Carconate and Bicarbonar=

Carbonate and bicarbonate a’fect “he usability of witer mainly
when they are in combination with other diss:ilved matter. Bicarbonate
g vhe principal dissclved constitusnt in most natural water, especially
that from limestone agquifers. A righ conecentranion of szodium bilcarbonate
will cause foaming in bellers. ‘

sulfate

Sulfate may be dissclved in waler passing througlh gypsum. It also
may be formsd by the oxidation of the sulf:des of lead, =zinc, and iron.
. Wher rombined with calcium and maghesim. suliate corntributes to non-
- carbonate hardnes-, -nd hence to bo.ler scale and Lo sie cost of softening
water. Sulfate in sucsu: of 500 parts per mlllion may have = laxative
effect. Only iour samples of water -ontaine” more than 250 parts per
miliior of sulfate, tie surgest:d 1imi! .o drinki g w ~:r (U. - Public
Heal:.i Serwice, 1vh6). Three contained mo-- than 1,000 parts per nillion
and were from wells in t-e red beds; the olhe coutrine’ 272 par:: per
miliion and was from & well in the alluvium of Tirkry {reev.

"Chloride

Chioride comuined i.h sediun is common s: . and ‘both gener:lly
are pre:ent in ground waler. <Chloride in small amoun:s has .ittls
e’ fe-t on the wsefulness aor water, but concentration. of 3.0 parts por
mi.lion -id more give wuler : szlty taste percertible to most peorle,
and thersfore undesirablc for domestic use. l!eavy concentrabionsgof
chiorile ragy impart. corrosiveness to water, requiring frequont re-

placement o wrboey pipe or measures to prevet corryosion, sus: ag the
lining of cipe witsr a snoncor:dding material. Twe analyses <f water
from the '=r-ace deposits, three [rom the rec beds, three fror the red

beds and ti= terr-ce deposits, ant one from the alluvium show -
chloride cortent g:eater than 2,0 parts per millin 1ﬁ the suggested
limit.

Fluoride

The principal eficct of fluoride in water i1s on the dental healti
of chiidren, and it 1s bensficidl cor detrimenta: zo-ording “o ‘he con-
centration. In concentr-tiens of sbout 1.0 part per million, luoride
is believed by many hesltn authorities to lez:en tosth decay, but in
higher concentrsiions 1t may Contribuie to a permanent dental defect
known as mottled ename:, which appears in ‘eeth ir e fﬂrmative stage,
that is, in the teeth of cklldren :p to about 12 years ol -age.
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Of the analyses given in table 5, only” 12 determinations of flucrice
were made. The highest concentration of fluoride was only 0.7 pom.

Hitrate

liitrate in weter ic considered a final oxidation product of nitroge-
nous watcrial and, 1n sane instances, may indicate previocus contaninalion
by sewaze or other crganic manter. It has bsen repeorted that az much
as 2 parts wer millicon of nitrate in boiler water lends to decreasc
intercrystalline cracking of boiler steel.

Vlater containing an excessive amount of nitrate has been suspected
of causing a form of cyanosis {"blue baby®) (Waring, F. He, 1949, p. 147)
when used in the preparation of formuwlas for feeding infants. The
Cklahome State Hwalth Department now considers waler containing less than
10 parts per million nitrate nitrogen (approximately 45 parts per million
when reported as nitrate) as safe for use.

Of the aznalysss in table 7, nine chow a nitrals content of more than
L5 parts per million and 24 ol more than 20 parts per million. Ho attempt
was made to discover If any cases of cyanosis have been repo-ted from
‘the area but the possibility that such cases may occur should be recog-
nized.

The ¢~ » ¢f the nitrates has not been determineds Possibly some
of the relatively hirh figures [or nitrate content can be explained by
pollution or by nfiiltretion ‘ran camercial fertilizer, but such
reguoning cannct ewplain all the high firres., George and Hastings (1951,
pe 456) in a study o more than 27,000 determinations of nitrate content
in water {rom wells in Texas concluded that the presence of YMabaormal
nitratest (mcrs Lhe. 20 ppn does not appear to be relatec to rainfall,
geography . cultivation, or the kind or acce of the reservelr rocks.

Hydrogen-lon Concentration (pl)

. The degree of acidlity or allkalinity of water i1s indicated by the
hydrogen-ion concentration and is expresscd as pHe A pH of 7.0
indicates that the water is he:unral, being neither acid nor alkaline.
Figures progressively leower than 740 indicate increasing acidity
whereas thosé progressively hisher then 7.0 indicate increasing alka-
linity. As the pH increasges the corrosive activity of the water de-
creases. The pH of eight samples of wate: fran wells that obtain
water from the terrace deposits in this arvea ranged from 7.1 to 7.8,
and the pH ~f two samples from weils that obtain water froan the
Permian bedrock were 7.7. These 10 samplss were the only ones for
which pli was determined. :
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Suitability sor Drinking

Stazndards by which te judge the ouitanility of water for drinking
have been establisheo by the U. S« Publis health Ssvvice (1946, pps Li7-
383#. They indicate the ®axamum concentrati.a of certain constitucnt:,
in parts per wmilllon tha' 4% acreptuble for water in interstate troalfic.
Among tl. crnstituents includec in table o, six arc considered sipnifi-
cant end the maximum lamats for them ar: given bolow.

Lonst.cuent Parts per mallion

Hagnosium (IgJQOvo-rhneauhu.on,woemav-aa03125

Chloride (€°)

Sulfat. (SO )Gctonav%s"u-po:oqoa[,ua‘u--qoggo

Fluoride (F 01 eaRe0dE B ERNIOE TOORGAD D 1 5

Diesol-ed s01idses . susssesanesse uu-»l«g‘uEOO (lfOOO acceptable)
Iron and manganese LopeiheTesove o -oe. o 0.3

at&an'q-goube..&nﬂll-ootaaudQQSO

By vhe above sbandards, all but 10 of the analyses given in table 5 show
the water to i+ satisflactory for drinking. Of the 1C unsatisfactory
vaters, & were {rom well. tapping . he Permian bedro.l, 3 from wells
tapping boti: the lermian vedregi: and * e terrace depos: s, 2 from wells
tapping th: terrace depesi o, and I fyom a well - apping the alluvaum

Cof Turk:v (reek. ‘

Suatability for Irrigation

) Whethn: a warer is sat sfartory .- irriration depends or. several
factors in addition to th- mineral content of the wate , among them the
amount of s;ater applisd to the soil, “he precipibetion, the drainage.
and the physical and chemical characteristics of the -.0il. This subject
is discussed by Smith (1942, pp. 16-18}) The toinl .wount of disselved
mineral mat.er, and the rercent of sodium in the water sujges: whether

. water may e used satisfactorily in irrigation. Figu « 5 affords a
graphical wethod of appraising a waters If plottec on ‘his flgure, the
analvses ~:presehling wausr fon the terrace dgposi:s fal! either in
the texcellent to goou! area or in the tgood to permissibie" area.

‘The importance -7 adequace soil -drainage wa. pointed out by Magistad
and Christiansen '19L4). who stated: M3oil :2linity may be handled by
the farmer on an accoun® bast: . Sa-t in the irri-ation wate- is same-
‘times added at rutes as high as 2 tons to 1 . re-foot. It is removed
pramarily o, f.e drainage waier. If the addition- exceed the ‘osses,
salt is accumuiaty-y in the scii. The lozses are d flacult to measure,
but in a few sm:ll ureas with tile drains this h:u: veen done. In ‘
generz1l. the conreptioc: of a sa‘'t balance is benefici-l bgcau.> it so
clearly demonsirstes ti need for drainage. The plac: of sve particular
salts or ifons in such a valance sheet has not beern determined. For
instance, a cousidersble proportich'of the calci.: enfering a scil in
the irrigat ion water may precip-tate as calcium carbonate, which as-
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Figure 5.--Diagram for interpreting analyses of irrigation water {after Wilcox, L. V.,
154€; modifications by T. B. Dover, U. 5. Gecl. Survey).




1Imost inert so far as salinity is concerrned. Same calcium and sulfate
ig precipitated as calcium gulfate, which is only partly soluble.
Actuvally, a salt that is precipitated is removed almost as effectively
as though it disappeared with the drainzge water.h

Test Drilling

Information on the thickness and lithology of the terrace deposits
is available from 280 test holes that have been drilled in the area of
this report. The test holes were drilled for the cities of Enid,
Hemnessey, and Fairview, and the town of imes. In addition, 66 test

holes were drilled for this investigation.
City of Inid

Since October 1944 the city of Enid has hed 204 test holes drilled
An the area of this investigation, In five different projects, the first
and largest being the drilling of 152 tewt holss between October 1944
“and February 1946+ This drilling was donoe with & rotary drilling
machineg owned by the city of Enid and wac supsrvised by E. T« Archer
& Cos, Consulting Engineers. '

The 152 test holes, aggregating 5,900 fect. were drilled withi
an area of 194 square miles extending soubtheast from Aline, in sec.

35, T« 24 No, Re 12 W., to the NE core sace 12y Ts 19 Ney Ra 9 We The
depth to bedrock ranged from 3 to 8L feet and averaged 38.8 feet.

At 27 locafions none of the terrace material was saturated. The average
saturated thickness in 125 holes was 12.0 feet, and the maximum was

35 feet. The engineers classed 42 of the test sites as favorable and
concluded that 27.5 percent of the area is unierlaln by good water-
bearing material.

In November 1949 the city had 10 tect holes drilled west of
Drummond to” investigate the. possibility of developing a waber supply
from some aquifer beneath the terrace deposzits. These holes ranged
in depth fram 40 to 150 feet and averasgsd 109 feet. Sandstbnes ranging
"in thickness from 10 to 30 feet and aversging 19 feet were penetrated
in 7 of the 10 holes: Mo correlation of these . sandstones was pOS%lblu
from one location to another, and they are interpreted as lénses in
the shale. Their value as aguifers is doubtful. It is believed that
these wells obtain most of their water Fram srevices and golution
caVltles in the bedrockys

Toward the end of January 1950, the city employed the Layne-
~ Western Co. of Wichita, Kans., to drill 21 additional test holes in the
same lotality, under the directicon of BE. Te. Avcher & Co. The purposs
was further appraisal ol the ground-water supply in the Permian bed-
rock. A truck-mounted rotary drilling machine was used, and engineers
of the U. 8. Geological Survey and the Dklahuna Planning and Resources
- Board observed the work and sampled the drill cuttings. Wells vere

Y
l__"



constructed at 2 . the 7 locations tested and 14 holes were drilled as
chzervation wel]c adgacen to these 3 wells. I tarra s e pos?ts ranged
in thickne:s from 35 Lo A7 feet and averagec 8.7 feety they iPe mostly
fine-grained s»digsents unlik-ly to »ield water in large quantities. No
sandst:ne was encountere” in the bedrocx in any of the holes; but many

evices and solution channel were encourtersd and Lhes: doubtless
avcount for “he permesbiliry of the roci.

In June 1950 the Layne-Vestern Co. was emplosed by the city for
iurther testing nde the dire~tion of E. . Archer & Co., this time in
the ierrace deposits. A truck-noun ed r tary ) achine was used for the
driiling ~f thre ta2st holes ran;ing fram & 75 fee” in depth and
averaging 66 fee - An engineer of th Oklahcma Planning and Resources
Board collected amples of the drill cutting which were examined
microscopically I Jhe laboratory. :

In July 1950 t- city had 18 tes holes dr'lled in the terrace de-
posits along the 3t. Louls & San Francis  Rai way right-of-way s>uthwest
of the S&t sec. -7, T- 21 Nu, R« § We In them the thi.knes: of the
terrace d posits rangec from 20 to 85 feet and averagec 53.6 feet. In
one test ..ole nc saturated terraces depo.i was found. In “he obtaer 17
holss, the satura’ed zone ranged up to 39.5 feet in thlokress and

av-raged 23 feet.

Town of Ames

In April 19 the town »f Ames, with the cooperation of the Gesorge
B. Failing Suppl: Ceo. o Hnis, drilled seven - est hole within the own

limits to explo.: poss bilit’es for a muni ipa water su - ’.. A truck-
moun'~d rotary drill g machine vas us d. Th- depth tr bedrock ranged
from 37 t - 51 . ' and averag:d 4+ feet. The thi kiess of gravel and

coars: sand ranged from 3 to 21 f:et and averaged 12. feet. Al"hough
some witer-bearire mat rial was encounters 1n s ¢h ole, the arrangecent -
and thickness differed greatly irom place t place

Cii of Hennesse

In June 148 the 1iy of Hennessey hac 17 test holes drilled under
the supervis.on of Hud: ins, Th on, Bail, & Ass - late:, of Oklahoma
City- The arer tested 18 2 to 5 .. les souih of .ennesssy on either side
o Us 5 Highw- - 31, ard totals about 7 square miles. “te 17 holes
ranged in depth from 3 to 66 fe.” and av-raged 5 .eet. They demon~
strated lack o uniformity in "o'h lithology and .-ckness of the
terrace deposits. Ab w63 perzeat of the terrace mavarial in the holes
was sand, and about - percen’ of the sard was re orte  as coarse. The
layers of 5and ere not uniform in thickness, but ran: -2 from  to 6~
fee:., Tt 1s es.imated that 63 pe cent ‘f all the sand and 98 percent
of thr coarse sand 23 below tie ater table.

Aty of Fairview

In 1947 the city of Fairview had .2 test [ oles drilled under the
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supervision of Alexander & Pellard, consuwiting engineers, in T 22 N.,

Ns L and 12 W. These holeg pensvrated terrace deposits snd reached
btedirock at depths ranging fron 21 o 73 feet and averaging L4 6 feet.

In some, no water-bearing beds were penetrated. I:.. t:e obthers a paximum
thiclmess of 35 feet of waler-bearing beds was found and the average was
16s: veet, Of the total of 760 feet of water-bearing material penetraied
244, 7eet {31 vpercent) was gravel and coarse sand.

This Investizat on

As par: of th cooperat've invest -ga “on by the Geological Survey
and tre Ok ahoma Planning anc Resource. Bo rd, 66 test n1ole. were dralled
in Juns and July 195. under an arrangement be men The Board and ih. George
E. Failing Supply Co. of Enids The area ¥ t-d lies between swc 27,
T. 18 N R. 7 “.. and se T Te 23 Key e L' We The test siles were
those for which «+11 logs 'r - other scurces were ot available, and all
" were within thes area of dune topog apv . A truck moun ed rotary hydraulic
machine ~as used for dr 1ling hole: about 4 in hes in diameter and drall
cuttings we- co:.e .= by hand from the shallow di:ch between test heole
and slush pi. . Logs we - writte. un the .ob, a o “hen were revised after
micrdscopis exai-ina 1on of the cu .ings Th: logs f these test holas
given in avpendix * T'ere'ore are .omp -ites of 1eld and lacoratory
observaticrs. The test holes pene ated t e terrae deposit  and bed-

rocg was en ountered at cepti. ranging from ¢ 120 feet an- veraging
59 feet. Abhou 42 perce t . the at. . «ted seciment .~ sand ~1d gravel,
and about 15 . -rcen. of "he satu . . sediment: were classified as gravel

or coarse san. that should b- highlv permeabl .

Aquifer-Fer' ormance Tesi.

The anmount .. water = well will . .ld depends on he hydranlic
‘properties of the aguife - The ¢ - ’fi a1ent of transmissib’iit- is de-
fined as the rate of f1 ~ of wat- - gallons pe day throughk a vertical

stri: of the aquifrr L fool wi de and ervending the full saturated height,
under = hydraulic gradient £ 100 pe:<ent al o tempereture ot 609 F.

Tie coefficient of siorage ir the volume ¢’ w ter -1elded “:rom storage in
each vertical column of th aqui’ r and a - . iated be:s having a base

1 fout square as th. wate~ le ¢} drops 1 ‘oot. Th se . ¢~ffi ients cu.

be determined direct'y from aquifer-.crformance e=ts. ror this iires .-
gation three test: were made on e/ls tappin water in hs Prm an bed-
rock and nin: on wel's ootain:ng water ram tr te. .ce deposits. Th-
tests were analyzed by method:s in gen-ral use by .he U S Geological
Survey. '

Wellz in Permi - Bedrock
‘quiféruperformanee tegts were made on thres well: “hat obtain water

from Permian strata. All were drille’ as publi -supply wells for the
city of BEnid.
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only the terrace deposits, and water levels in vhen were m&@guied to
Lo y - SRR,

ascertain whether ground vater leaked from the terruce depesilts down

into Lhe bedrock during the test. . S

ity of Inid Well 2119W-22-5

ity of Enid well 21M9W-22-5 was drazlied to a depth of 184 feet.
It was cased lLhrouch the terrace deposr s and 5 feet into the bedrock--
a depth of 40 feet--with 306-inch steel casing. From the supfite to a
depth of 1&4 feet it was cased with 1Z-inch steel casing.  On the. basis
of an electric log nade by the Schlumber:sr well Surveying Corp., the
12-1nch casing was screened at depths of 93-103 feet, 116-128 feet, and
152-162 feet. This well was pumped at rates ranging from 350 to 150
gallons per munute. For observation of rater levels in the vicinity,
threc obgervation wells were drilled at distances of L0, 60, and 120 feeét
southeast of the pumped well, t¢ depths of 176, _1, and 171 feet, re-
spectively. IBach was cased with 2-inch steel casing slotted opposite
the aquifer. The well 31 feet deecp tapped only the terrace deposits and
served as a check on possible lealage from L1e terr ce deposits down
into the bedrock. The tw deep wells were in a straight line passing
southeast and northwest through the pumped weil.

Wells in Terrace Deposits

Aquifer-performance tests were made on rine wells that obtained
vater from the terrace deposits. [Four of these were public-supply wells
used by the city of Inid and f ve were privately owned wells.

Public-Supply Wells

In the winter of 1950-51 aqu'fer—perfon&ance‘tests were.made on four
public-supply wells of the caty of Enid, all i which penetrate the
terrace deposits to the underlying bedrock. . A11 are 12 inches in diameter
and are gravel-packed- they range 11 depth from 52 to 65 feet.  All but
one were drilled by the reverse-hydraullc rotary method; well 21N9W-28-1
was bored to the water table and then was deepened to bedrock with an
orange-peel bucket.

The wells were pumped from Hovember 24, 1950 to January 16, 1951,
with ghort interruptions for minor repairs. They discharged into a main
line legding to the Enid reservoir ncar Ames, and were equipped with
meters for measuring the water pumped. Urawdown measurements in the
observation wells werc made daily, to the nearest G.5 inch, by an
employee of the Enid Water Department, anc intermittently, to the
nearest 0.0l fool, by an employee of either the Oklahoma Planning and
Resources Board or the U. 5. Geclogical Suivey. AL the end of 54 days
the pumped wells were shut oif one at a tine in order thal measurements
‘of swater level could be made in the aijacent observation wells at
freguent intervals in the period immediately following the shutdown
cwhient Lhe recovery of levels was most rapids. As the rate of recovery
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V. I. Coorev Well 20M9V-5-6

On July 25 =nd 26, 1950, an aquifer-periom.ance tesi we: made ony
“the V. I. Cooper wel: (20R9W-5-6). The well was 55 feet deep and 24 &
inches in diameter; a grrve:. euvelope 30 inches in out..de alameter
suryoun o the casing, which was corcrevs with 7 feet of concrete scrzen
at the bovis, T pure used for the tes. was the rud pmp of a rotary-
hydraulic drilling machine. It was atisches to a Jet by a iz-inch-
dilameter steel pipe and the well discharged into a camvas tank. The
pum wrey water from this tank, recycling i thiough uvhe Jjet. The over-
IMow Trom -he tank was the water actually ithdrawn and was neasured

by & t.iangular welr placed in a <itch dug to carry bhe overilow “o tue
drainage ditch along the road. : o

For observation of ground-wateﬁ levels near the well, six other .<clls
were provideds. Tnese were in a straight north-south line passing through
the pumped well, thre: on each side at distauces oi 10, 30, and 60 fect.
They were about 5 fect deep and consisted of li-inch iron pipe with sand
points 24 inches long at the bottom.

The well wag purped for 19 hours at .an average rate of 37 gallons
per minute, and dischurge measurements were made at frequent intervals.
Samples of water f{or chemical analysis were taken at regular intervals.

vo Ja Kernedy Well 21N10H416~1

On Harch 7 an &, 19)1, an aqu;¢er—perfonqance test was conducted
on the Jo Jo Fennevy well (21K10wW-26 L.+ The we 1 was 39 leet deep and
had stecl casing 1o inches in diameter, which was slotted wata a cutting
tércb to provide opsnings for th: water to ente.. The well was equipped
with & turbine pum powered by a gasoline engine, and the water was
d¢scnaxg§d through ~bout L00 feet of aluminum pape, 4 inche: in diameter,
inte the drainage diuch zlong the roac. Discharge was measurec byﬂﬁoting
the time necessary for a certaln veolune of water to be dlscharved into a

tank 42 inches in diametocr.

For observation of éLound-water levels in the vieinity of the pumped

'"'*well, six wells consisting of li-inch iron pipe with well points 18 inches

~ long werc provided. These were in a straight line passing north and’
south through the pumped well, thiee on eac¢h side :t distances of 100,
. 7200, and 300 feet. The northernmost well was 4l feet deep and each of
° the otlers was 21 fest deap. :

: ~t . >
The well was pumped for 20 hours ab an average rate of 154 gallons
_per minute, ‘and the discharge measured at 30-minute intervals. Small
“samples of water for prelimihdry analysis were taken at intervals,
Cand .a i-gallon =sampls for routine chemical analy51s was taken jusi. before
the pum: was stoppedu .

W
N ot
DS S
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« V Sturggonnuél.§19f9w-1o -1 ‘ !.‘; . s13;“,
g Ty
On April 76 and 17, 1951, an aqp“Ferwperfonﬂance besﬁ\wag cundhcfed
on vhe BV oturgeon well (19R9U¥10 ) The we 1 was 37 feet deep and
had a ste 1 casing 15 inches in aiamete wh ¢ wes pirfor: .ed opnosite
the wa er-bearing sand. For the =2 & tiwe w 1 was qu.pped with a turbine
pump powered by a gascline er..n . “he vater was disch - ged into a ditch
and formed a pool a ou 00 feet southeast of the wll. ﬁﬁscharge was
measured by notang th 1ime necessary t "1 a -gallon bucket.

For ~rvation of g ound-water levels in the vicini ¥ of the pumped
well, s14 1lls consi.ting of 1f-inch iroen p pe with well prants 1€ inches
long were provid d. These were i1n & st 1gh 1 'ne passing north and
so th through the punped wel . .+ e »n earh side at cistan es of 40, 100,
and 180 feet., The depths of the wells from north to south were 31, 36, 31,
31, 21 and 21 fee 1res ct ely. :

The we 1 was pumped 24 hour. .t an average rate of 71 gallons a
minute. Disc arge measurement were made at regular intervals, and
sample, of water for chemical ana ysis were tak.n periodically.

Ned Woods ell 2LN%W-20-2

Cn April 19 and 20, 1951, an aquifer-performan:e test was made on
the Ned Woods we 1 (21M9W-20-") The well was 52 feet deep and had a
concrete casing 24 inches in diareter and a concrete screen. For the test
the well was equipped with a turbine pamp powered by  gascline engine.
Water was disch.rged into a drainage ditch along the road and measurements
of discharge were made by piezometric readings on the discharge pipe.

For observati n of grounduwater levels in the vicin .y of the pumped
well, five we'lls ¢ nsisting of li-inch iren pipe with well noints 18 inches
long were provided These were n a sbraight line at dis ances of 50,25,
and 10 feet west and 1 and 25 feev east ¢ the punped well. The depths
of the observation wells, from west to east, were 55, 52, 51 92, and 55
feet respec 2v~ly.

The well was pumped 223 hours at an average rate of 84 gallons per
minute. Discharge measurement  were made at regular intervals, and
samples of water for chemical analysis were tzken periocdical.y.

Lo G. Watson Well 19M8W-Z27-1

On Ju: 27 and 28 1951, an aquifer-performance test was made on
the L. G. Watson well 19N8W- 7-1). The well was 67 feet Jeep and had
a stesl ~as.ng 1> inches in d.ameter, perforat.d through the bottom 15
feet. It was e uipped with a turbine pump powered by a butane engine.
The well was being used for i igation during the test and discharged
into a 6-inch main line that upplied laterals and irrigated 20 acres
by sprinkling Discharge was measured by averaging the fame required
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bo £111 a Zepnllon bucie . ot the en spr'oilers on carh latersl, ond

Lol o I3 "
maly T plying by the nwiber o gnw anidde 's.  h's mioczdure vas the ool
feasLb ¢ uncer the clrcw swanc.s, but toe resilos ore probably onay ar
aprrosiastion, especiall, asz - considerable cuasiity of -aler was loso
b lealace at the jJolints along rore than Ly c-cuarters ol o mile of

-

nmain line and laterzls.

For chuservation ol rounc-vater leve. r .n the vocinivs of the
maiped reli, sisi wells con isuing of l;:r-ir_c'i. ~ron pinc wioh wrell peoinvs
48 dnch s long were prov] .ed. The obscrva i: wells were drilled in
a strai, bt line at distarces of 200, 100, an. 10 feet west and 100,
and 200 fect east of the punped wc_*o The depths of the observation

i

wells fram uest to east werzs &3, 62, 71, &3, 2, and ©f fect.

100

LUy

The well was puwapcd for 2/4 hours at an aproxiriate rate ol 600
allons per rinute. Samples of water for C]Gmluel analysis were taken
L intervals througheut the tesi.

r
s
~
(=

Interpretation of Aquiler-Performance Tests

Lthe drawdouns measursed in the observatics wells were analyzed by
the generalized graphical method of Cooper and Jacob (1946, pp. 527,
52b). CoefTicients of transn ssibility and stora~e were determined for
cach test ana are gumariged in the {ollowing takle.

[N . -
Table G.--Swmzary of resulis of aquiler-perfornance tests

Loelficient of

Well no. transnissibility Coelfficient
(mep/it) 7 of storage
119W-26-1 31,000 ’ 0.131
20119%~5-2 ' 4,3,000 . | 051
20H10W-12-3 5,000 .083
20H10U-12-5 12,000 ' 064,
19HEW-27-2 40,000 018
20Li-5-6 5,006 ' 040
19H9W-10-1 29,000 056
21HIW-20-2 52,000 022
21N10W-16-1 . 75,000 W16
Average 34,000 ' . 065
&
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tlells in Permisn irata

Aguiter-performance tests were mad: on thrie wells cbtaining water
from the bedrock, b they do not provide reliable coefficlents <f trans-
missibility and storage. As the water ocoirs in crevices, the aquifer
ig not hoemogeneocus throughout and therefore one o the vrnuzilons
assumed by the fermuls s not met. Far.herore, in tio test mads on
well 2119W-2/-1 there was leakage of water from the overslying terrace
deposits, as shown by the drawuown of water level in the observaiion well
tappine vie terrace deposits 5 feet northeast of the pumped wei'. The
sccond test (w1l 2L78W-19-3) did no® show such leacage. but the well
had noi beer devel.ped to its full capac .ty before the test bo_an. There
were surpges of mudcy water and corronpondingly reduced declires or wven
riszs of wits~ leve)] in the obkservat en well-. Tne thi-. vest, on well
ZINDW--22 0, was completely unsat - lact ry. e puwiping rate wa. low
and uneven, an. t.: < rawdown was hlgh.

Wells that will eld sui.lcisnt -mer .. satuisfactory cualit, Tor
municipal o Irrigation use can be deve_oped - thr Permian beurock-
Good we'l s:tes can be Tound bust by .ust drlt ing. The effect of pump-
ing such wells can be cetermined by aiivc inin; records of their dis-
charge for compar’son with flu:luations o' waler lev-l in other wulls
nearby.

Wells 1. the Terrac. Uepos

Tab e 6 shows that - th transmissibi:.t- :na =torag coefficients
diffe. conside:abi from wel +to well. The coe ricients ol trans-
missib li.y range ‘rom 6,000 to 746,000 gallons .«. day per foot and
average 36,000 galleons pe day per -oot. The <oe ‘cients «i storapge
range fron 0.0.8 to 0.131 and ave-ag. 0.065. Su:is large diferences are
to be exnected in an aquifer having large dilferenc -z in thickness and
lithology  Clearly itne cocfficiznts based on thess test:s hoald be
uged with careful rezard for the!r applicsb’ diiy, 17 improper design of
wells 1s wo bhe arvorde- M lacge-sca.e developaent 7 the a:us s7,
perlormancse tests in cach well could lead to o irate ilgure. for the
average coefficients ¢! tranermissiiility and storage, which in turn
would permit selection of the most “avorable pumping  .ie&s. :

The wells tested by pumping were 1in score of the more favorable .
locations. Some of the zils  had becn selected by tes. drilline; olhers
may have been selected without information on subsurface concitions but
they also proved favorable. Thus the average figure for the coefficient
of tranamissibility as determined in the punping tests may be too high.
If aguifer-performance lests vwere mads at sites wniformly distribuied
over the area--at intervals of 1 or 2 miles, as are ths test holes—-
they undoubtedly would reveal ccefflcients cof transmissibility both
higher and lower than those obtained in this investigation, but the
average would probally be lower. For this reason, a I ure of 20,000
gallons per day per foob has been adopted as an acceptable average
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coeff  dent of transmiss bil:ity for use in compuian ong appl o hle 1o
the area as a whole It 1L believed Lo Lz ~o ervabiy Uit at s ong
hased on it sneuld, there.ore, have  lactor of sals 7.

The coaffilcie s of slcrage given Iln .a3bie 5 are prob bl coo low
hacauss pump. g periods were short sx.ept an oot 1m the oo 0 7 wells.
In the sherte. tes.: complets dralncge of the oataal v pabt aa ed
ge e ts withi he cone of Ccpre 5 on was ac : SR pUAT L,
s oppe and the r overy of the wat v lere nooui. Iy szanple, "oroo

1942, pe 135) tates that the spe {ic Qﬁsiﬂ ( celf cient of Lorape!
det. rmined from a 24-hour pum ing t.=t om an ir igatior well near
Gothenbu g, Nebr , was only 16 per o of ohe speenfic y eld datermi oo
in labora-ory te t of the same ma erial, where drainage was omplato.

The per.od of pum ing in the e bs un the Inid wells wee ap roxi.
mately 51 day. and the coeffic.en 5 of stor o der vod f o1 theas fosie
shoul be cloge Lo the trus figu-e than any othors. They avera i
0.062. Iwven . figure 1ay be omevhst Loo low becauwo i h one
exceptlon th we 1 are where h water t bLe s 1w fune-grairnsd sono,
gllt, .r olay Th onlymate .ls tha! «: <dralped of the:. wator
were these 1 ~~grained mat rials, and thne \bEiflwiEFtﬁ of sT.rafe apply
to ther, not =~ the cvoarse sand and gravals that risld mest of tne culs
pumpad from ¢+ wells. I 2s oncluded, therefore, th't a flgur of
10 percent may fairly represent the cos ! lent (f 81 rage in the uppor
part of the te . .0e depog ts within sh range of Dluctaat opg of the
water table and within the acmal range of drawdowns in the prcks sur-
rounding punping wells, but that 15 per e t may he A mers res.anzbie
flmre for the entire thi kness of water-bearing naterisl.

Dampectable Yields

Bocause the water-bearing materials of the terrace devesits diffev
in l.theology and thickne 8 _rom place to place, the yweLﬁa from we s
will Jdiffer consaderab.y The high st yield reported In t  areq ig
fron L. G Watson's irrlg tion well (1@Pdﬂ 27-1) Iy yieided approxi-
mately 600 gallons per mirate durin an aqu.fer-performance west an
July 27 and 28, 19 1. Drawdows in vie weil was asbout 13 fes afrer
24 hours of pumping. The map showing ¢ ntoura on the badeoJe {0 1)
shows this woll to be in s buried hannel =altheough b in he deepest
part. Ssveral teat holes in Lhe sane 1 cality p net ate tuiek r
water-hearing naterials a .d more gr vel han was ound in e Waiaun
wall., Properly constru ted we ls a these more fave able locit ong
would undoubtedly yield more than 600 allons pe mimube, perh.ps as
mueh as 1.000 gallons per minute. We 18 with uch yelds wo 14 be the
gxcept on. of course, r he Gbhan bhe rule, but yie da > (00 o 300
gallons per minute are probable in mest of the area of watse-bearing
terrace depositas.

Ef luent seepage "rom the te racc deposits into gitreams has
considerably lowered the w ter table locally and there ¥ has reduced
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the thiclmess of water-bearing malerial. Hear such streans, therciore,

only small vields may be obtained Ifrom vells. She same 1s probebly wrue
ol areas in the Cimarron Valley along the boundary between the terrace
deposits and Cimarron Tiver alluvium. A notable exception is an area

in the Cimarren Valley south of Hinpwood. Illere the Permian bedrock crops
out above the alluvinl bottoms ot an wusally high altitude, higher than
the surface of Lhe bedrock to the north and east. It constitutes an
impermeable ridge or dam, and cusbtructs the southwestward movement of
cround water in the terrace deposits. Iater backs up behind it and
spills over or around the ends. The. bedrock surface behind the Ndaat

has been chamneled deeply and contains a thick deposii of terrace
materials, especially promising for the developrent of wells with

high yiclds. The highest coe;_Lc;pnt of tronsmissibility in the entire
nrea was obbainec in a iteat of the Kennedy irrination well (2 21000 ~156-1),

waich ig in this chamnel.
Grouna-later Storage

Althoupn ground water moves from areas of recharge to areas of
discharpe, the moverent is very slow--less than 1 foot a day on lhe
average. Consaquently, the water-bearing rocls mey be regarded as a

huge undergrounu reservolr.

The amount ol stored water uependo on the.thiciness and extent of
the saturated material and on its porosity. Some of the water is held
by rolecular atiraction and so nay be considered as permanently stored.
It will not drain out, and it is not included in computing the coefficient
of storaze, which is a measure of the amount of stored water that,
theoretically, can be recovered by pumping from wells. From the Aouller—
perforiance tests it was concluded that 15 percent is a reasonable figure
Jor the coel+icient of storage of the entire thiclrness of saturated
materials in this area.

Tne avera~e tnicimess of weter-bearing materizl penetrabted by the
" test holes 13 24.05 feet. On the basis of the for@gozn” agsumptions,
the anount ol zround water sbored per acre sguals 24.05 2 0.15, or 3.7
aere~feet, and the total stored in the 320 gouare miles of iferrace
deposils is aboud &30,000 zere-Teel, or more than 270 hillion roliong.
The siicunt stored per acre differs "lPﬂbl"'LrGﬂ locull"* to locality
veciuse of diffgrencas in lne thiclness of the water-bearing material,
For exaupls, the averace thiclness of the water-bearing material in
PoO19 V., DL 6 W., is (1.8 fech and the ground water An storéare is
coc"ated to Lo 7.27 acre-faet per acre.

Under ectual condicilons bhe. quantit— of water stered in the
werrace deposits Vill o varp with the fluctuiations of the vater table.
Lot 211 the stora. water can be recovered bw mnping Jrom wells, but
the larse aownry ol wnter siored in the terrace deposits, especially
in the more favored lcoccalitlies, iseans that pumping could be contimaed

W

througk pericdé of protracied uzo"rhb. Here as elsewhere, however,

O
I3



A . 4 I — . - - o - [ . 42 U
mrpins cannot exceed the avernre anmicel rate orf replenishment “ndelinitely.
PALT :

Eifect of Punping on the YWeter Table

Vnen & well is puupsd the hydreuilic head in the well is lowered, o
hydraulic gradient is sel up toward the well from all sides, and wat
1

e
flows into the wells. The waier around the well assumes 2 shape
somewnalt lilke an inverisd cons is called ilie cone of derrcessicon.

As panpilug contimes, the cene of depression oxpands and water
Traom pror%css;ng“ graeat iistances percolates tovard the well. If
ne recharrse ocours, the cone will continue to expand, at a decreasing
"}
(SR ¥}

vo— L

rate, until the lidis of tne 1c1fation are reached, or until the w
level ‘n‘the wall arprozches the bottar of the Yormatlon. Iecharse t
the formotion imay halt the development of the cone of depression. I
the rat; ci discherze 1s less than the capacity oi the acuiirer ang if a
well is pumpea coniinuousiy &t a congbtant rate, the cone oi depression

L

around the well vil) reach a stals of mamic equilibrium,. 71hs cone

then will expand during dry pericds and shrini during nerieds of rechaige

The shops and size ol Lhe cone of demrsssion orovnd 2 well being
pmmddqmﬁsontm}EMzmmdmwﬂw1ﬁgmmﬂm,ﬂmhwﬂmﬂk
properties ol the acuiier, the citent of the iU“Lfer, and tuo. anount
of recharge. “he lowering of the waler uwable at any polint sdthin the
cone of denression is direcetly preporticral to the rate ol pumping.
That 1s, obher cenduivlions being the sauwe, the drawcown at o certain
distance Iren o vmell being pumped at 200 gelions per minute will be
twice the drosmdown catsed by 4 pumping rate of 100 gallons per sdinubte.
Sinilarlyr, the droavcown ot ans peint within the cone of depression
will wnare we witin Jurbher pumping uniil a condition of sguilibrium
is reached.

[2nh)

Jhe oeefficient of transmissibility governs the depth of the cone
of depression in relation Lo the diaﬂ@*er of the base oi the cone. IF
the ceelflicient is low the hydraulic gradient wil) be relatiwvely steep
and the cone will be deep but net broad. If the coefficient is high
the cone w11l be broad but shallow (pl. &).

The coelficlent ol storage is related to the volume of water
withdrawn fro: the cone of depression. Theoretically, the volume of
dewatered material within the cone of depression nultiplied by the
coelfrcient ol shborage shouwld equal the total voiume of water pumped.
In nature, hewever, the water drains slowly fro: the dewatered part of
the aquifer, and the wolume of the cone of depression during tne early
stases o. its develomentv mush erceed the theoretical volume in order
to yield the water pwiped. As pumping continves, the cralnlng is
more andé more  complete, and bh "tual VOlLP@ ol the cone of de-
pression apgproaches more closely the theoretical volume,

=S
a.
LY

Q

To illustrate the cxpansion of the cone of depression, draw-
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Gorm cupves have heen prepared accordingt Lo Lhc T

Tormmuala (Ulenzel, 1042, pp. & = Lhe crpech

vardious di miances Jrem the pany Jor porlous of L, lb, ;b, SaTe
200 ag, 7Y, In the CO”ﬁuu tionms AL Os assu;:ﬂ vhat the aquifor

ig of Jnfﬁnhup cxtent, that the cocificient of tremsmissibilicy ic

20,000 pallons por day per o“t, chal, the ﬁoc;zzgaun? ol =toro e iu

10 vercent, and that the punped well duscharges 100 rallons per @ inute
conbimrously. The fdrure of 10 pevcent is usew {or Lhe coafiicient of

storage becouse il °eﬁﬂesenuo the coerlficlent of storarse in che Upper
part of the tsrracc repou Le——within the normol range ol drawdoims 10
ine rocks surrounding pumped wells.

Tock lowmations are nobt of Infinite extents “hey all temainate
somewhere; that is, they have boundaries. I7 the cone of depression
around a punped well expands until 1 reets a fermation boundary, 1ts
furvher development depends on bhe nature of the boundary and he
possibilities for recnarge. I the boundary is at a stream or lake
Ivom which water may enter the formation, an essentially stable ny-
draulic ;rad¢ont will develeop bevween the source of recharge and the
punped well, and much of the water supplied to the well will caome from
the source of recharge. I the sapply for recharge is anple, the cone
of depression will then stabilize, and erpansion of 2t wiil stop. If,
on the other hand, the boundary is the edge of the formation or is an
impermeanhls fault plan:, no water will be available for recharpging the
aqu:Ter. bypansion of the cone of depression will be stopped ot such
a boundary because there is no roon for ii, but in other directions the
expansion will be accelerafed becauss more water must comg Lroa those
directions if the d1¢Cﬂarj“ ratc is Lo be maintained., AL the sane time,
the drawdowm rate in tac well being pumped will be accelerated.

So far as is imowm, the only boundarics affecting a cone of de-
o

pression in the torrace Jdenosits are the edies of the deposibs and the
streans that necarly or sutirely cut thro@gh Tl In noest of the area the
cone of depression ol bho averase well is nob zly to expand to any of

the Imnmown boundaries.

Jecause the coeificicnis of transmissibility and storage of the
terrace deposits differ greatly irom place to place in the area con-
gidered in this renort, on avercre drawdowm curve that would be
generally useful In nlanning uCTelophCHu of 2 well ficld cannot be
prepared. If larze quantitiss of watcr are sought, adequate prelimi-
nary test drilling and test pumping alford the hest means of getiing
the' facts on which Lo base speciiications for wells, well spaclig,
Pumps, and povers

To 11luslrale the diversiiy thalt may be encountercd, two curves
have been prepared according to the Theis nonernilibriuva formula
(Wenzel, 1942, pp- CTnEQ), both showing the expected drawdewm at the
end of 100 days of conbiruous punping at a rate of 100 gallons a

minute {pl €). Tor one of tre curves it is assumed that the coefficient
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Plate 7.--Theoretical drawdowmn of the water level in an infinite aquifer, computed from
the Theis nonequilibriuwn formula, after perieds of 1, 10, 30, 100, and 300 days.




Plate 8
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Flate Be--Theoretical drawdowns of the water level in an infinite aquifer, computed ac-
cording to the Theis nonequilibriwm fe:mula. The Cooper well represents the
pecrest conditions, and the Kemnnedy well the best conditions, revealed by the
aquifer-performance tests described in this report .
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of transnissibility is 6,000 gallons a day per oot and the coefficient
of storage is 0.04. These are approximately the coefficients at the

V. I. Cooper well (20N9W-5-6), which, of the tests, indicated the lowesl
coetlicients. For the other curve, the assumed ccefficients of trans-—
missibility and storage are 75,800 gallons per day per foot and 0.116,
respectively. These are aprroximalely the coefficients determined in
the test at the J. J. Kennedy well (21H10W-16-1), which yielded the
most favorable results of a2ll the tests made. The first curve shows

& deep cone of depression wilh a small radiuz: the second curve shows

a shallow ccne with a large radius.

Estimate of Safe Yield

In 1949 the Oklahoma 3State Legislaturc passed the Oklahoma Ground-
Water Law (llouse Bill L&7, 1949). In =meciion 7 of this law, Lhe saie
amual yield of & ground-water basin is defined as the average annual
recharge of the basin. In a newly developed basin there is usually a
large amount of stored water that can be withdrawn. The safe yield can
be exceeded for a time without apparent ii: effect, but there is a
limit to the amount of this stored water that can be withdrawn without
adversely aflecting waier levels in the bas::. As this limit is ap-
proached, the rate at which withdrawsls can be made becomes the amount
of averare recharre that can be intercepted by pw ping. Because, under
natural conditions and over a long period, the recharpe equals the
natural discharge, the safe yield is the amount of natural discharge
that can be salvaged.

An analysis of short-term records of fluctualions eof the ground-
water level suggests that in the area of this report the recharge amounts
to about 14./5 percent of the annual precipitation (see section on re-
charge of ground water). Continued study is needed of the complex
relationships of precipitation, recharge, and alscharge as evidenced
over several years, however, belfors this or any other flgure can be
well founded.

The average annual precipitation for the zrea, based on the
averages at three stations reported by the Weather Bureau, is about
25.75 inches. If lh.45 percent fairly represents the {raction of
this anmial precipitation thel becomes ground water {see p-. 28), the
average annual recharge is about 220 acre-feet por square mise. This
amounts to 137 gallons per minate per sguare mile, which should also
be the amount lost fram the ground-water reservoir by natural dis-
charge. Where water is put on the land for iriigation, a part sseps
into the ground to become ground water agalin and is available for re-
use.

" Lesses of ground water are dues to transpiration, evaporation,
effluent seepage, and underflow. The average amount lost through
transpiration is probably smzll per unit area because in general the
water table is 1% feet or more below the land surface--out of reach



f mess plants--and Lhe localithes w%““’;n D;Jnts are heliave Lo tale

wate: lron Lae wone of a siall raction of the

tota  area invest T tjroubh cvaporat on slszo is
woloved Ly be small {anpo sectlon on diaFVu""c)o The leoss.s oo L

el uwent scepage and uacvfle - are noo bnowm accowset:ly, oo o2y ould
b recoversd In )art Ly Leally loco.ad hat S 4 interespt

the wvabter beilore [t co. ld reach the places of

Trom the above ot o8 clsar Laat tpe natural disoha ge can oS vet
be accura.ely estivated, an the of 137 gallon per minute per
o ox .

square m* e is only a tentabive voth YuTl,
.8 es.imate is conservabive asd most of Lhe dis weved to
be salvageables he ., 137 salions per milnuce per appears
to be 2 reascnable estinats the sar. yield o deposats.

The sufe yield of the aguifer .3 not to be confused . ith ths mastimum
yield of individusd wells. The 71014 of wells is governcd oy the abilily
of the aguifer t: transial lig wi ey woner alresdy is in it.
Hot unti: the waler store n depleted beyond the
Limd; 1 aguifer limit
the yield of a «ell, and then : bbl’v Intividaal wells can
be pumped at rates nany Limes grozteor thar ,he sverage scfe yirld of the
aquifer as expresscd above in gaslons psr mirute per unit of arga,
simply because the aquiler is capoble of wolivering the water in it
faster than it msy be receilving varer. The sxtr: viater comes cither by
drawing recharge water from oubt ' yins parts of the aguifer or—-if such
recharge is being fully vliliged- b

a

.
"]
a

n.

1,
b

drowin: water from storage. If
tne draft is on waler in utoraghj and is lons contirmed, practical
gxhaustion of ths underground reservorir will resulf,

Wha: applies t> one wwll also appliss to a well Tleld, prosided
that the ficld dees r P guifor o its output does
not cxoesd the sum of . L vioaend discharges wdl tie
amounyt of waber returncd Lo bthe aquifer ©oom @ raigztione Clsari:,
then, it would be posvicl: to develop a larse supply of walar by
constructing wells of ‘ e of the more Tavorable
localities in the ter Ao From o thns welld fisld
night cxceed by several ereived in the Imrsdiare

e

e s

vicinity of the field, but confines indeflini
charge recelived in 2 large surrounding arez <ovld be clverted to the
field.

The terrace u@pt%; alonge the Cimarvon River are among the best
acquifers in the 3tete. T 1730 the total punpage of ground wabter rrom
them was only a Traciico of their sale yisl . and considerabls furiher
development is possible without creating overdesft. Yields oo individual
wells differ considerabl fran vlace to rlace 2ccause of wice «diflerences
in the litholegy and thickness of the saturated sediments. On the
average, wells can be erpected to yield from 100 to 300 gallons per
mimute, but locally they may yield more than 1,000 or less than 50
gallens per mimube.
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An analysis ol the prob“blm srount of Lrounumwalef recharse in the
aresa sugrests thal the sale yield may averare aveut 137 gpallong per
minute per sguare mile. Th_u figure is Surl ctiy prelininary. LL all
the water available under the designation ¥Yszie ieid? were to be used
Tor drrigation and applied at a net consurplive rate of 2 acre-feot
per acre, avoubt a sixth of Lhe entire area could be irriratec.

The anount ol ground water stered in L*e terrvace deposits avorares
about 5.7 acre-Teel per acre. I half tne water in storage can be
recovered by pumplng, withdrawals at the rate of the safe annual jleld
ray continne for a pericd of 5 years, even if no recharge oCcCurs.

'The significaence «f this statement i that the amount of water in
storage is encuch to outlast rost droughts. The amount in storage
differs grestly row nlace to place, ol course, and in some localities
donbtless Ls insuflicient for o protracted droughtsy in most plsces,
however, the stored water 1s believed to be suequate Lo sustsain a rate
of pumplne greater thar the estimaied safe yield for considerable
vericds wivthout excessive lowering of water levels or decline in yields.

The ground water in bhe terrace deposits 1z wery hard, bul other-
wise it generally is ol good qualiby and is satisfaclory ror many
dificront usess
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Table 7--Records of wells, test holes, and shot holes in parts of Alfalfa, Garfield, Kingfisher, and Major Counties, Okla.

Well not well-mubering system described on p. 6 and 7. Pamps | c, qlimr; of, cemtrifugal; J, jet) N, ncoej S, suction}

i pepga, Myete, shom iﬁxxngla > —) m-m %, slactric) G, guacline) H, antj T, propase)
L vt Eﬁiﬁ‘ﬁ“&ﬁ;&f‘,‘é I peteantzed dreny Uas of waberi D) D Somanits 1, rrigations In, industrials 8, noney
1, iron; 'z,}reck; S, steelj T, tile. L 0, cbsorvationj P, pablic nnwiﬂ 8, stocke
T
[ | | Principal vater-bearing bed "i.‘i‘“;‘.‘:.i‘?'::.‘”?"‘
; : Type : Chanetor Use Depth below .
Depth | Dismeter | of Geologic fand of Date of land surface Iand Water Red bed
Well no. Location Owner or tenant Type | (feet) (inches) | Casing| mterhl source jpower |watex| measuremsnt (feet) surface | surface | surface
To17Ne, ReTHo
17N7W-12-1 % |SERSER Kingfisher Water Co. | Dd | 35 - — |Sand, gravel | Alluvium - |P - - - - -
12-2 by sEksus Kingfisher Water Cos d | 33 -— — |Sand, gravel |Alluvium - [P - - - - -
12-3 z NERSWE Kingfisher Water Co. 4 31 — -~ |Sand, gravel Alluvium - [P - - - - -
12~ % |NERSWE Kingfisher Water Co. n - -— — |Sand Alluvium w s -_ - - - —
T.18%., ReTHe
18NV 1-1 % |NWENER Irl Lendaker Dd | 45 - - |sand Terrace deposits {W  [D, S —— - - - -
1-2 # (SEASER Fe Wo Muir Dd | 68 6 — |sand Terrace deposits | ¥  [D, S - - - — -
. and red beds
1-3 (N} core City of Hennessey Dd 16 —_— — [Sand Terrace deposits -_— b - — 1180 -— 234
14 (8% core City of Hennessey Dd 39 — -- [Sand Terrace deposits.| — | — - - 110743 - 1068.3
1-5 #+(SE core City of Hennessey Dd 55 — — [Clay Terrace deposits | - | — — - 113645 -_ 10815
4 NEASER MWe Stribel Dg 26 36 B — Terrace deposits | N 0 7/31/50 13425 10974 1084015 -—
8~1 #t|NE core [Us Se Go Se Dd 60 4 -~ [Sand, gravel Tnx;xlce depoaits | N o - 185 113745 1119.0 1082.5
. 8-2# |sEk Danny Stiger Dn | 24 2 — |send, gravel  |Terrace deposits | C, E (D, 8 - - - - -
10-1  [NEASER o Gostzinger pd | 30 6 cI - Red beds c, H |0 7/17/50 2122 1097.1 1075.88 -
102 [NEZSER We Goetzinger nd | 68 5 S |shale Red beds ¢ WS 7/11/50 26,08 101.3 | 1075.22 -
203 |swiswd Re . Deweese Dg | 28 60 B - Alluvium- C, W |8 7/14/50 21,56 - - -
12-1 ¢ [N cor. City of Hennessey D L - ww |Sand Terrace deposits | — | = - -— 1111.9 -~ 106749,
12-2 ¢ [SW core City of Hennessey Dd 37 - - [Sand Terrace deposits | — | — - - 1202.9 - 196449
12-3 ## |5k cors Pity of Hennessey nd 48 — ~—  |Sand Terrace dsposits | — | == - - 111646 - 196846
12<4, #t'SE core City of Hennessey Dd 53 - - iSand Terrace deposits | — - - -— 11175 - 106645
13-1 # W cor. NE} ity of Hennessey Dg 50 2 C |sand Teryace deposits | T, E |P — 25 1113.0 - -
13-2  pHisER Fity of Hemnessey g |59 | 2 [ - - “imE P 299 29 my 1088 -
-3 pwised Pity of Hennessey g | 62 2 ¢ - - T, E P 1949 26 ny, 1088 -
13-4 *  NEANWE Us M. Patterson Dg L5 - = Gravel i Terrace deposits | Cy W.|D, § - - - - -
1325 % Wk core ity of Hennessey Dd 41 - == [Sand ' Terrace deposits | =~ | — - - 10973 - 105643
13-6 ¢ (S} core City of Hennessey nd 65 - - s-m Terrace daposits | — | - - L1180 - 105344
13-7 % |Center ICity of Hemnessey bd 58 - - |sand Terrace daposits { =~ | =~ - -_ *1117.0 - 105940
1138 #% |SW cor. NEB (City of Hennessey pd 58 —-— ~~ |Sand Terrace deposits | — | == - - 1117.0 — 2059.0
13-9 ## |SWENEL 6ty .of Hennessey Dd 56 - — lsand Terrace deposits | ~ | == - - 1116.0 - 1060,0
U=l NNER [Ce He Moery Dok 8 s |sand “Teprace deposits |C» E D 717/50 23434 - - -
142 5 (NW cors City of Hermessey D4 33 - ~=  |Sand Terrace deposits | = | ™ - — 1098.0 -— 2065.0
15-1  NwhNi o Fo Winters g |29 i2 - -— Alluvium [ 7/1/50 18461 - - -
15-2 * DEANEL Pe Rothmire | 53 3 GI - Torvace deposits |Js E [D, 8 | 8/1/50 nm 2097eh | 1065469 -
17 % SE cors v Se Ga Se Dd 50 4 -~ |Sand Terrace deposits = 1w -— 1645 1100.7 1084420 | 105247
19 e NERNWE s Se Go Se Dd 48 b - |Sand, gravel Terrace deposits |N - 26,8 1103.9 10771 105349
21 lswhsER He Be Stinson Dd 57 5 5 lsand Terrace deposits (N 0 17/50 30.7% 10811 | 1050.36 -
23-1 . MEAME Ve Be Bradbury Dd 205 8 — Red beds GWE - - - -— —
23-2 i+ NE core Pty }:r Hennessey Dd 38 l — -~ |Sand Terrace deposits | == | = -— -— 11007 - 106247
241 #  [NWENER [ity of Hennessey Dn 45 (- - - Terrace deposits |W D, 5 | 8/10/us5 17.5 - - -
24-2 * [SEASWE flake Iven nd 50 4 - - Terrace deposits W P, s - -~ - - -
&nd red beds
24~3 # SE core ity of Hennessey Dd 56 — — _— Terrace deposits | — |{== -— — 112465 - 106845
26+ VERNEL + Fo Romerman mo| 35| - - - Terrace deposits | » S - - - - -
27 % NE core Ue Se Go Se Dd 48 4 | == |Gravel Terrace deposits |N ] - 1546 1078,1 106245 103641
28 sw% + Ao MoKeever m ! o3 un | - - Terrace deposite [0y E |~ - - - - -
29  weSElcore  Pa Se Go Se Dd 1 47 4 ‘ ~- |oravel Terrace deposits | =- |— - Lol 1039¢7 {20256 | 99547
35 iSWEswE Be Barr Dd | 43 36 - |Gravel Alluvium ot 61 - - - - -
To18N., ReBWe !
18NEW- 1 % 'SE cor. Us Se Go Su d 55 | A — |sand, gravel Terrace deposits [ == | - - 2746 14649 1119.3 1091.9
3 ##\NE cor. Us Se Go S» | Dd 59 L - |Sand, gravel Terrace deposits | == [ - o3 1159.6 1136.3 12044
4 9 ISW core Ue Se Go Se od 43 4 == sand, gravel Terrace depesits | —~ | =~ - - 1157 - 207947
1-1 % [sud Baker Estate — 25 I - — Terrace deposits | — | ~ - 18,0 - — -
11-2 #* [SH core Ve Se Co Se bd 32 4 : - !Clay, sand Terrace deposits | == [ = - 18.5 107846 1060,1 204946
B ek Donald Perigo n 9 12 s - Terrace deposits (N |0 8/3/50 &9 10904 |2089.51 -
Te18N., RaMe ' ' . -
18N9W-12 ¢ NE core Us Se Ge Se Dd 37 4 -~ |Gravel Terrace deposits | == | == - - 107543 - 104343
To19Ns, ReTHe ' )
19N74- 9 BEANER Francis Gorton pd | 33 16 — |send, gravel  [Terrace deposits 1T, G |I - - - - -
18 BN} - o2 6 [ - - k, w N 8/3/50 18573 12047 [1185.97 | -
23 Bisuk City of Hemnessey g 1 60 1 216 - - (A1luvium - i - - - - -
25 % Nehwwd {ity of Hennessey Dg 50 120 B Shale, sand [Red beds I, P 8/9/45 41 -— - -
29 ¥ 'SE core Us Se Go Se Dd & - -~ loravel Terrace’ deposits ‘ 0 - 1648 1150.0 1332 107640
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Table =-Records of wells, test holes, and shot holes in parts of Alfalfa, Garfield, Kingfisher, and Major Counties, Okla.

Woll not well-mmbering system described oo pe 6 and 7. Pusp: C, cylinders Cf, centrifugaly J, jetj X, naej S, sucticns
Pty %Amieﬁhwa:? > Power: ’s,"‘;.’.:ﬁ; £, electricy G, H, hands P,
Trie o chsings By Uricks b couerates § 1o peianioed treny Use of vaters D) denontics I, 1on; In, 15 , nooss
_ I, iron; R, rock} S, stesl; T, tile. 0, cbservationj P, public supply; 3, stock.
| S I ’ o ,' Altitude above mean
| ! : . Principal water-bearing bed sea level (feot)
; : T character | T|Pump | Use | Depth below ]
Depth ! Diamster  of ' of Geoloric and | of Date of i land surface| land Water | Réd bed
Well no. Location Owner or tenant Type :(t-ev.)}(innhn) Cesing' material source power water | measurement |  (feet) surface | surface | surface
19N7W-30-1 + |SER . Horman Boettler Dn i 8l : 2 ’ -_ Esand Terrace deposits |C, W D, 5 - - » - -— -
30-2 =% |SWiSER Darrel Goe 0d l‘ 75 I 6 s i - Terrace deposits .'r, [ 8/3/50 _ 42419 1182,7 140,51 -
31-1  (swiswh Co Re Throckmorton Dd | 68 ! 7 ' s icravel Terrace deposits |J, E D 7/14/50 3047 -— -— -
31-2 #%|NW cors Ua So Go Se ! e i PR - icruval Terrace deposits | — | -- - 7.7 1159.5 1.8 | 10815
36-1 * [sEisul Ae ¥e Hoods o | 47 = | o= lsam Terrace deposits |C, W |5 719/ | 29.0 % - -
36-2 % [sEML: Caulk M| s0 = = Terrace dsposits |C, ¥ [ 8/9/u5 42.5 = = i
T.194., ReBW. :
I9NGW- 3-1  |MEANER John Hladik Dd | 48 i 5 i GI {sand Terrace deposits [N 10 7/10/50 21.26 1227.8 1206454 -
3-2 ##|SE cor. U. 8. G S. nd | 95 4 — |craver Terrace deposits | — | — - 2344 1208.3 Ny | 11153
L ##|SW cor. U. Se G. S. nd | 128 - — loravel Terrace deposits | — | - - 31.3 1218.0 1867 | 1098.0
5 % (wad Cecil Botts Dn | &2 ¥y | - - Terrace deposits |C, W [D, S - - - - -
6o s#|SW cors Ue S G Se M| 73 - — |send, gravel  |Terrace deposits | — | -- - 1946 1198.5 1789 | 1129.5
8 #[NE cor. Ue S Go Se Dd | 95 4 — |sand, gravel  |Terrace deposits | ~ | — - 2940 1219.8 1190.8 -
10-1 * [SE cor, Dunbar High School Dn | 94 1 - - Terrace doposits (C, E [P - - - o -—
10-2 ##[NE cors Us Se¢ Ge Se Dd 95 4 — (Sand Terrace deposits | —- - - 214 1207.6 118642 1112.6
12 #%[NE core Ue S¢ Go Se | 22 4 — {Clay Terrace deposits | — | — | — 13.3 1225.7 1212.4 | 1210.7
11 ot |SWSi Us Se Go So nd | 65 1 s |Gravel Terrace deposits |N p 7/1/50 22.26 193.0 170,74 | 1098.0
Ly-2 4% [SH cora Us Se Go Sa Dd | 115 4 —  |Gravel Terrace deposits ¢ — - | 7/28/50 33.3 s 1171.0 1089.3
= 17 #x[SE{SEE | U. 54 G. Se Dd 85 4 — [cravel Terrace deposits | -~ | — - 6.5 U736 | 11121
20 * (MW cor. Ee F. Berard Dn | 48 b P . - Terrace deposits [C, E P - — - - Py
2, *[NE cor. U. S. G. S. Dd | 95 4 — [Sand Terrace deposits [N | — | - 10.9 1188.2 177.3 | 1098.2
27-1 # |nedsEd Ls Go Watson na | 67 16 i 5 |sand, gravel |Terrace deposits (7, B [T, O | 7/i/50 17.54 170.3 ns52.7% | —
27-2 m.sz{ 1 Us Se G Sa. Mo % 4 | — lsand, gravel Terrace deposits | — - - - 11703 - 1098.3
L cor Ue S. Go 8o Poal s34 T~ sang, gravel |Terrace deposits | — | - - - 1515 - 1200.5
33 uém core Ue S G Se ! Dd ' e ism, gravel  |Terrace dopositgs| — | — - - 1158.5 - 1115
3 % bk  Harold Collier ' ;s i B - ‘ - Terrace deposits [C, E D - - - - -
TJI9N., ReGWe ! i o i
i i —
119N9W- 4 !m; cors iCity of Enid PM LA e - Terrace deposits | — | == — E/o ) 11241
g 5 'mx cor.  City of Enid bl o3s f W - I - Terrace deposita | — | -- - 280" 1221
| 6 NE core K City of Enid ;DA bhes -_ - - Terrace deposits | — - - 12.0 1081.7
! 7 INE cors MWk ! City of Enid DA 48 - - — Alluvium - |- - .0 -
i 8 MEcor. | Cityof Enid T S - Aluviun - |- - 420 -
; 9 ’NE cors ;city of Enid Dd ‘ 49 : — ke — Terrace deposits | —— - - 15.0 1098.5
H 10-1 # le&m Re Ve Sturgeon Dd 32, 15 8 isand Terrace deposits (N 0 7/5/50 16469 —
i 20-2 %% {WANER ' Us Su G Se .36 b - Sand Terrace deposits | .- | o | 4/16/51 16.38 1115.5
i 103 XE cor._ |City of Enid S o3 wy e f s Terrace deposits | .. | . - 160 1121.2
n = :saé {Ge We Sturgeon D27 o - - Terrace deposits |c, E D - — - - -
' L. W core NEE U Se Co Se . ba 43 4 — iGravel Terrace deposits | __ | __ - 9.6 167 w9 | 1
15-1 * :sw—.‘,s:.é ' City of Okeene Dg 45 12 C  ‘Gravel Terrace deposits | __ p —- - e i -
152  SwAsE} _ City of Okeene Dd 50 18 s ! — , |Terrace deposits |, . |, - - - = S
15-3 :m\}.&sa!; City of Okeene bd 50 18 — Gravel Terrace deposits nE P - . - - -
, 22 ¥ MNE core Us Se Go Se Dd by I ~—  Cravel Terrace deposits | - - 27k
— Ul lm.-’,uz; . Us 840G Se B 1e i . S ‘Sand iPerrace deposits . ’o 2/6/50 1236
f 2-2 % NEANER Ue S¢ Go So 43 - =~ ‘Sand jTerrace deposits | | _ .
© 26 mMBcors  Us SeGeSe R 4 - sad {terrace dopostte | | _ | _ -
27 ME cor. - City of Enid nd 29 - - - {Terrace deposits | | __ - 1.0 - _ _
1420V, RBH. i
2088- 6 -u;uw cor Uy S Go Se pd 48 4 - Sl.nd Terrace deposits | __ | __ . 23,6 1260,9 12373 1212,9
7 ¢ SERNEL “Us Se Go Se D 95 4 ' — ‘Sand Terrace deposits | __ | __ - 22.3 12748 1252.5 <
. L] eutsw cors  iUs Se Ge Se nd | & 4 — iSand Terrace deposits | __ | __ _ 29.8 1257.0 1227.2 | 1178.0
i 18 %W cors  iUs Se Ge Se .M 22 4 -~ sand, clay Terrace deposits | __ | __ = 15.7 1254.2 1238.5 —
! 19 % SEcore . UsS.GeSe I 4 4 —  Sand Terrace deposits | __ | - = 29.3 120127 B2, | 1162.7
23 = subswh " Harry Christmas YRR 6 GI ‘Shale Red beds 0, E b - - - - =
26 «»lsw ;:or. ! Us Se Go Sa . b | 13 L — iClay Terrace deposits | __ - - 2544 1258.7 1233.3 1220.7
27 %W cbr. | U.S. G Se , od | o6 L —~  isama [rerrace deposits | __ | __ — 16.8 1256.5 1239.7 | 12105
2w cor. | Ue Su G Sa ol et - sam Iterrace doposste | _ | _ | _ 5.8 1228 | 120400 -
T420Ne, ReGV | b ! d -
20NGH~ 2-1 ¢ NW core City of Bnid P Dd U0 P - ‘ —  !send Red beds - | = | nazme 3640 1247 120 | 121244
2-2 ¢ NW corv SWE | City of Enid i Mo 230 | - : - 3Sand, shale Bod beds - - -~ - 12441 - 177.1
2-3 #* ISE cors Us Se Go Sa Dd 49 | - t = } = Terrace deposits {i o - 27.8 1252.9 1225.1 | 1208.9
C 31w (ousik Raymond Suit ™| o | 1 I s loravel Terrace deposits | — (D = = = - -
3-2 core City of Enid Dd 50 1 E -— -— - - e a fons S _—
4-1 ¥ NE cors George Suit Dg | 60 } 2% ' ¢ , gravel  [Terrace deposite |N |0 1/30/50 23.94 122570 | 1201.76 | 1165.7
i ! |

3
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Table 7--Records of wells, test holes, and shot holes in parts of.Alfalfa, Garfield, Kingfisher, and Major Countigs, Okla.

Well not well-rumbering system described on p. & and 7. Pumps €, cylinderj Cf, cemtrifugal; J, Jetj N, nonej 5, suctionj
# Chemical Analysie shown in Table 5+ T, turbine.
#% Yell logs listed in appendix B Powsr: 3, butane; E, electricj G, gasolinej H, hand; P, propma,
Type: Dd, drilledj Dn, drivenj B, bored; Dg, dug. S, stesmj W, wind.
Typs of casingz B, brick; C, concrete; G I, galvanized ironj Uso of water: D, domesticy I, irrigation; In, industrial; i, uone;
1, iron} R, rocks S, steely T, tile. 0, cbservationy P, mublic aupplys S, stocke
i I ' Altitude above mear
i Principal water-bearing bed sea level (feet) :
! —_— ]
' : i Character ] ] Pump | Use Depth below
Depth | Diameter | of ! of fleclogic bnd | of Date of . land surface | Land Water | Red bed
Well noe Location Owner or tenant  [lype (reet,)l (inches) {Casing. material source Power jwater| measurement (feet) surface surface surface |
2089W- 4-2  |NE cor. City of Enid | 59 i - - - Terrace deposits | — | — K A 23.0 12277 | 12007 | nee.7
51 [NE core City of Bnid | s o— o - Terrace deposits | — | -- | — 2.0 12267 | 12020 | w0 !
5m2 ¢ NWANER Town of Ames Dd | 50 | - 1 - |Gravel Terrace deposits | —- | — i _— —_ 1213.7 ’ 1163.7 |
5-3 % NEANWE Town of Ames Dd ' 48 —_ - - Terrace deposits | = Lt - - 1207.3 1159.3 . :
54, 30 (NERNHE City of Enid b | 38 - - [sand Terrace deposits | —= : — | - - 1202.0 - : 1640
5-5 . |SwhtwWk City of Enid bd | — - - - Terrace deposits | — | —— - - 1180.0 - ‘ - :
5-6  [sW cor. Ve I. Cogper bg! 54 ! 2 | C |Send, gravel |Terrace deposits X O 1/30/50 7.99 117443 166,31 1 — |
5-7 #{SW core Ua Su Go Se Dd ; 62 A — |sand, gravel |Terrace deposits | — | ~— : - 8.4 117443 15,9 | 11123 |
6-1 % {NEANWE Laubhan Dd | 67 10 S |Gravel Terrace deposits !Cf, B, C 5/5/50 .32 | 11£0.6 1172448 - |
62 # \m{ss}, City of Enid Dd | 67 12 S |Gravel Terrace deposits |T, E ; P 9/12/50 4032 ' 1159.0 1152.68 - ’
6-3 w0+ |NERSER City of Enid nd | 60 - -~ |sand 4Terrace deposits - - - 940 i 1750 116440 1115.5 l
61, %% [NWESER City of Enid o | 70 - — |sand, gravel  |Terrace deposits | — - - 540 {1170,0 136L,0 |, 1100.3
6-5 #x|SERSWE City of Enid Dd | 65 - — |sand Terrace deposits | =~ = - 8 1168.0 11600 | 11060 |
66 |NE core Gity of Enid od | 27 - - - lerrace deposits | - - -— - 9.0 1168.2 1179.2  116L.2 !
dpme 67 |NWASEL City of Enid | 65 6 s — Terrqee deposits [N 4 10/26/50 £.00 171.8 1165 - f
6-8  |NwkSEL City of Bnid Dd | 60 2 s - Terrace deposits [N O 10/26/:¢ 5425 107 1165445 - I
~=== 7-1 |iE cor. Wk | City of Enid Dd | 40 - — - Terrace depoaits . e £.0 11564 W7 |
7-2 s | Nk Nk City of Enid pd | 70 - =~ |Sand, gravel Terrace deposits | — . — - 9.0 153.0 1102.0
7-3  [NE core City of Enid pd | Sk —_ - - Terrace deposits | -= ' == - 70 137543 46,3 11213
8 NE cor's City of Enid Dd | A7 - - - Terrace deposits E - e - 1540 120€.7 1292.7 11617 |
9 NE core City of Enid- Dd | 46 - - - Terrace deposits | == & == - 2240 1218.0 113540 11720
10 NE cor. City of Enid Dd | 55 - - - Terrace deposits | ~ | == . - b0 12350 1202.0 118040
12 sedswk Ernest Craun D4 | 120 6 s ws Red beds TR W | A - e aw -
13 [sehu} George Patten o | 35 6 lor e Terrace dsposits |¥ O | S/8/ 2.2 29 12728 -
uo [k Hallie Bowles Dg | 22 60 ¢ — Terrace deposits 'F o e 1344 1229. 1214400 -
15 B core | City of Enid I = Torrace deposits |~  — | - 2.0 12237 CE3 uma
6 [N cors City of Enid a | 55 | - ] = = Terrace deposits | — == ! - 21,0 ] LG | 1180
Y-l NE core City of Enid Dd | 42 — I - E - Terrace deposits ; am = = 2% 1200.2 : 1163.2
17-2  |swhswb Ve o Suit ndals; 3 s | - Terrace deposits | —  — - 2/27/50 25428 Lg,80 - 1052 -
18 NE cor. City of Enid D | 37 % - ‘ - | - Terrace deposits ‘ - - -- 1t <117 1165.¢ 1138.5
19 NEANER City of Bnid Dd ! 46 - - , - Tefrace deposits |~ - 2ea0 2035 117603 1 11633 ‘
20-1  |NE core City of Enid Dd | 53.5 — - ! s | Terrace deposits | —- - - 204¢ 11 4.0 1178.5 ; 13455 :
20-2 #* |NE cor. NWh | City of Enid Dd | €0 - - Esa.nd, gravel  |Terrace dsposits | = - - - i ;
21 INE cors City of Enid pd | 57 -y = o Terrace deposits  —— - 26,0 L2kl 1E.0 11570
22-1 | NE core City of Enid Dd | Th - ] - i - “errace deposits | —  -- - 269 1219 192,30 1S
22-2 | NE cor. Mwd City of Bnid Dd | 66 - i - - Terrace deposits l —- - - 1240 122000 L37.0 | 11540
23 NE core | City of Enid sk = * - - Torrace deposits [ - = - 15,0 122507 % 12097 1717
2 NEASER Helen Melton a6, 2 ‘ s ‘ - - o s/2/:0 8.0 Wl w0 | -
25 * |SwisEh Eerl Crawford pd | 86 , 4 i - loravel {Terrace deposits i 508 - - - - ‘: -
%1 |NEcor. |City of Buid M8 — e = [7errace doposits | - = 2220 fas.9 e |
26-2 | NEhwE  |L. M. Sturgeon m|s i o® s - [Terrace deposits % € si/e o U e
27 NE cor. City of- Endd od | 71° : - , -t - iTerrace deposits - == 380 122546 nens |
26-1 + | SwANwh William Cotton Dn | LS ‘ B - 3Gravs1 {Terrace deposits ':. b - - - = ' -
28-2 NE cor. City of Enid pd sk - - ‘ - |Terrace deposits (1] S - 2240 22030 118106 104946
29 NE cors City of Enid Dd | 60 ; - R 1 - ;Termcs deposits ! — - - 2740 11954 116643 { 115501
31-1 | NE core City of Enid ba 38 | - . - iTerrace deposits | — — - 32.0 e, 10T | Lkt
312 |NE cor. Wib|City of Entd ! na Las |- - ! = iTerrace depasits |~ | — - 50 - - 1«
31-3  [NE cor. SW|City of Enid Ioa 23 ! - K = - [Terrace deposits i - - L0 W | Wi | 0%
31-4  |NE cor. SE}| City of Enid i pa | 10 I - |Terrace ceposits | - - - 1.0 IS SETR R kS 3 | 20m.9
32-1 | NE cor. City of Enid i pa |55 - - - [Texrace deposits P -- 25,0 o8l 0 LsE 1126
32-2 | MwisER City of Enid | os6 | — - - [Terrace deposits ‘\ - = s 350 Lige0 Wis,0 | 112800
3 NE core  |City of Enid o a2 |- s * = Serrace depostcs | —  — - 2.0 Loy e | luew
34 NE cor.  |City of Enid lpd | g1 = -~ ~ t}'ernce deposits ; - - - 130 jges Ltzes | lnes
2% NE core  |City of Entd Pba e | — . - ferrace deposits | — = - 2.0 1062 nene | 102
IT420¥., Re10W. ! ‘ ; i ' i
2081041 NE cor. | City of Enid od | 33 | - - - {Terrace deposits — — = — 0.0 nesad LUzl 153
3-1% |NEhSER Kenneth Fisher | 21 '[ 13 —  Cravel P deposits .- - - - B
3-2 NEASER Kenneth Fisher Dn | 27 " 13 s | - “lerrace deposits o s/ 18409 13647 ! -
3-3 |ME cors |City of Enid n | - } - - Izerrace céposits o " - 117648 | 1129.8
n NE cor. | City of Enid M 33 | sy b ogw | - Terrace deposits — -- 1 - i 1130.0
12-1 | & cors City of Enid b as | — - i - Terrace deposits | — - ‘ - 150 UTLy l 1126.9
12-2 s+ | NEANER City of Enid_ M| 60 - —  band, gravel Lerrnce deposits |\ 0 -~ . LERCIE SN A 1.110.0'
12-3 # | NEANER City of Enid Dd \ 60 1 12 'S : - ,[Terracw deposits [Ty £ r - i - - - i -
i I I
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Table 7-=Records of wells,test holes, and shot holes in parts of Alfalfa, Garfield, Kingfisher, and Major Counties, Okla.

tiell no:

well-runbering system described on p. § and 7.
# Chemical
# Vell logs lisf

is shown in Table 5.

Pumps

C, cylinderj Cf, centrifugalj J, Jetj N, ncoej S, suction)
T, turbine.

d in appendix B. Power: B, butanej E, electric) G, gasolinej H, handj P, propanej
Typer D, dridlad; bn, drivens B, bored) D, S, stemmp W, vind.
Type of casings B, brick; ¢, cnncmn G I, n.lvniuﬁ ironj Use of water: D, domesticy I, irrigation; In, industrialj N, nonej
I, irony R, rock; 5, steelj T, tile. 0, observationj P, public supplyj S, stocke
I ! I N Altdtuds sbove mean
' Principal water-bearing bed : sea level (feet)
-.I I | Gencter tootogte bt | oF | Date of et | st Water | Red bed
‘Well no. | Location Owner or tenant  |Type (r-.e) lmem) (hling materdal source Power |Water| measurcment | (feot) surface | surface | surfacs
RON1OW-12-4, % | SWNEE: City of Enid Da’ : 55 ! 12 s : - Terrace deposits |Ts E | P - ! - - - -
12-5 # | sElSwk City of Enid nd ;52 : 12 s - Terrace deposits |T» B | P - - - - -
12-6 ¢ | NWASER City of Enid Dd | 90 - -=  Gravel Terrace deposits | — | — =4 = 1160.,0 L 1200,0 |
12-7 | NEbSWE "City of Enid [pa 6 | - \ — iceavel Terrace deposits | — | == = e 1160.0 e 1105.0
12-8 ## | SEASWE, City of Znid nd : 60 1 - i - icnvn;. Terrace deposits | — | - 16.0 510 135.0 11010
e 12-9  |NuENER City of Znid Dd i 5206 B8 - Torrace deposits |\ o 9/21/50 8.69 116645 1157.80 -
120 | NERIEL City of Enid s o2 8 ! - Terrace deposits [* [ 9/21/50 - I 1157.09 -
12-11 | swiNEs City of Enid e - ' 6 s - Terrace deposits | — ¢ ¥ = = == -
12-12  |szlsw} City of Enid M 50 P l s : - Terrace deposits [ o 9/21/50 1649 Ls22 | 135 -
12-13 | sEdsut Gity bf Enid 10§52 b g s { - Terrace deposits [* o 9/a/s0 15l 1.1.52-7 137426 -
12-1  |swhiEk City of Enid i Da I 5L . P - Terrace deposits | = | == - - 1160.0 - 1206.0
B k| Alaspach i3, B — ol Auviun |c. L - - - - -
B-2  [NEcor. | City of nid “os 53 - - - Terrace deposits | — | == - %40 117644 us2.4 | 123
13-3 ¢ | VERWE - City of Enid D 40 o ;mv.:. Terrace deposits | ~~ | = = - 1140.0 - 1090.0
B4 1 core s*.fi.; Ste Le=3e Fu Rye Coo ' D3040, 4 8 - Alluviun sos m |- I = = =
Ul |VE core - | City of Ehid nd ' 2 i - - Mluvium - |- - I 4o N3kl | 1301 | 1106.1
=2 ¢ NEASEL < | Gity of Enid M . 40 l - - Alluvium - - - 4 112040 1226.0 108740
2 VE cora i City of Enid o ; w - e Terrace deposits | — | — - 4.0 nes | ws2a | 1mea
25 INE core 1 City of Enid bd | 29 i e Terrace deposits | — | == - 23.0 - - -
Fa2e, RoTe . i
pUNTH-23-1 % |1 cors J City of Waukomis nd : 52 10 | S {Shale Red beds e P - - - - -
B2 WA | clty of vawconis | na s 8 s !smal Red beds M E (P - = - = -
o, neev. | [ , !
owsi- 6| swise, R Uunkres de |1 | 3% R e Miluvian e 3/6/50 5019 "1227_ | o2 -
18-1 | siwgsel He V. Dierkson Dy P - -— : - _‘__ - [ 3/3/50 2484 ms;a 1213416 | -
18-2 | NE cor. SE| City of Bnid Dd | 230 - | — ! shale Red beds e - - - - -
183 !NEcors | Nellie Goodhue ! | 169 ‘ 1 i s | shale Ped beds I - Flows - - -
19~1 ®# | MV core City of Bnid pa | 110 12 | 3 .| Shale Ped oeds T E | P 2/8/50 15.80 1240.5 122447 190
. 1924 | W eor. Sl City of Bnid bd {122 8 | s |shate Terrace deposits |!! o - 10.34 1238.5 1228.16 | 1203.5
bl . J and red beds | ———n, .
"19- 5 cors City of Ensd pd 180 ;| 12 ; 5 ' snale %ed beds N o 3/30/50 10.78 12627 1231.92 -
19-4 # | cor. | City of Enid oa 1200 | — 7 lshade Red beds oo - .6 22,7 | 12280 | 12037
19-5  |usidwi ! C. C. Dierkson | oz | 22 2% R - Terrace deposits (S W (S, 01 3/27/50 13.32 123345 1220.18 -
19-6 % [SE cor. S| City of Entd | be : 130 | — i — o Red ceds R g - - 1237.3 - ne7.3
19-7 SEASE} Raymond Dick Dg i 16 Iow0o B { - Terrace deposits [C» s 3/2/50 heS5 1220.1 1215.55 -
i 19-8 # | XE cors MWi| City of Enid D4 | 100 l - ! -~ |omale " Red oceds i - - - 1233 - 198
I Stk - "4 jes . == | -=  Shale Red beds I - Flows - - -
Ioa |seism = ) [o1 shae Rod bads orn | am/so 18,00 - - =
! 30 %+ |NE cor. MWA{ City of Enid I n 310 - | — | shate Red beds - . — - - 1232.7 - 72,7
! 31-1 seiEl Paul Grerory nd 28 6 GI - Terrace deposits [ |° 4/6/50 14460 124546 12210 -
i 312 saishk | Lula Allen ‘b 136 6 :GI Gravel Terface deposits |& 2 | D, S| 3/29/5¢ 23.53 - - -
RINGH- 1 iSEENEL ! Co Eu Stull e s 0 sy 'er |sana Terrace deposits [ 10 4/5/50 11042 1229.1 1217.68 -
4=1 4 |NE cors ' Us Se Go Se ; M43 4 ! — lClay Terrace deposits | == | == g 2347 132046 129649 1269.4
L2 |swiswi | Louts 0tt ipda 263 | 6 S IShale Red beds d 0 5/8/50 66494 131505 124856 -
43 [SWiSEL Louis Ott tod ‘15 | 6 is Shale Red beds N 0 5/8/50 315 1305.0 1273450 -
' 5 = |M'r:ut Ue Se Go So D :53 4 : - |sand Terrace deposits | == | - - 25.2 1308. 1283.3° | 125545
7 ;us core | City of Bntd P e : Lol " - terrace dopesits | = | = o £0.0 1299.6 | 12396 | 123346
9 % i cors U Se Ge Sa . d ‘ 43 L | = jclay Terrace deposits | = | == - 7.5 1295.2 1267.7 | 1262:2
10-1 # NE core  :U. S. G S. ‘bd ;38 . 4 -~ |Clay Terrace deposits | == | == - 18.7 1318.8 1300.1 | 1285.8
102 8E cors 1. Fyffe | Dd I 7 4 ! : - - N io 2/28/50 22.64 131344 1250.76 -
3 M e . Fytte i Dd ! 53 | 62 s &= - N to 1/7/50 U468 12705 1239.82 -
I w-) sl George Crow ' 103 4 Gl ishale Rod beds v o | shso 25.57 b7 | 288 | -
L2 %‘(E core ‘;U- Se Co Se Dd ; Sk . & l - isand Terrace deposits - | e ) -— 324 12834 125003 12354
15 ™ MW cor. 1Ue Se G Se Dd l 59 4 | ~-  sand Terrace deposits | == : == - 32.0 132%.6 126246 125546
19-1  NE core City of Enid K |53 s b i - Terrace deposits | ~- | -= - 42.0 12515 12095 | 119845
19-2 WANES Ue Sa s 8¢ E 13 { 14 1 ‘ - Terrace deposits [N Kn 7[6/50 8.69 12243 - 1215461 -
201 JE eor. City of Bhid L % 1 - e ' 5 Terrace doposits | — |- - .0 1250.. 1216,5 | 119440
220 koo | ved Voods o a2 i ¢ lsand, gravel |Terrace deposits ¥ |0 | 1/30/50 1. | 12306 | 22ua0 | -
20-3 = ;ss core Us Su Go So 95 ‘ T p- is‘"d' gravel  |Terrace deposits | = | ~= | 4/18/51 20.28 123442 1213.92 | 1l42.2
22-1 % W cors | City of Enid 40 | - —~  isand Terracs deposits | — | = - - 1263.8 = =
22 Tsw core N | City of Enid N we ! 2 | P e o | wfesso 3159 w227 || -
22-3 }w cor. r_!w‘: cit: of Enid bd [ 31 i 2 ls : - - N 0 5/25/50 21,90 127342 1251.30 -
| P |
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Table 7--Records of wells, test holes, and shot holes in parts of Alfalfa, Garfield, Kingfisher, and Major Gounties, Okla. .

Well no: well-munbering system describe
# Chimical Analysis shown in

d on p. 6 and 7.
Table 5.

## Yell logs listed in appendix B.

Pumpt
Power:

C, cylinderj Cf, cemtrifugal; J, jet; N, nooej S, suctionj
T, turbine
B, butame; E, electricy G, gasolinej H, hand; P, propanej
S, steamj W, wind.

B ey ety O Boascoter b I gt oantand trony * Use of vaters D, damestics I, irrigstien; In, industrialj N, nones
I, ironj R, rockj S, steel; T, tile. . 0, ub-mf.s_-l P, public supplys S, stocks
i Principal water-bearing bed Aﬁiﬁmibm,ﬁm
Type | Character Depth below | T
Well no. [, Location Owner or tenant  |Type ('?ﬁs '(u!.::l.::r Gu”ingl ut:rnl . G:;].'fac lu(:g“-:x)-nu ml::” .:;;;::' 5.“:::2
21NGW-22-4 ##|SW cor. NWk| City of Enid n | 1 2 s Sand, shale Red beds -] = a5 = 1275.2 = 1228.2
22-5 %|SW cor. Nik| City of Entd pa |28 36 |s | shale Red beds oy P s - - - -
22-6 ¥ NW cor. SWh| City of Enid Dd 45 ( —_ —_ Sand Terrace deposite | - | — - - 1275.2 P w
23-1 ##|NE cor. NWh| City of Enid Dd 130 { - - Shale Red beds - - -— 39.7 1310.0 1270.3 1280.0
232 ##{SW cors NWE| City of Enid D& | 140 —_— — Sand, shale Red beds e - - -— - -
24~1 % |SE cor. SWh| City of Enid Dd | 191 12 s Sand, shale Rad beds T, B [P 2/17/50 13,75 12515 1237.75 | 1060.50
25 #4| SEZSER George E. Failing Co. | Dd 194 - s Sand, shale | Red beds o - - 4,20 1237.9 1233.80 1207.9
25-1 | NEhNEd City of Enid M| - - - - - s . s e - 1256.5 - 1206.5
25-2  |SERNER We Lo Sumers Dd | 126 | 6-2 — | shale Red beds W |s, of 2/22/50 15.82 12499 1234408 -
25-3  |swbsb | Mrs. Bessie Tumer | — | 24 3 ez - - ¢, H o 4/10/50 18.85 | 12695 | 1250.65 |
25=l) ## NW ‘cor City of Enid Dd 120 - -_— Sand, shale Red beds - - - i 1288.0 - 1238,0
25-5 | SEASER Mre. Oscar Turner Dg 3 36 B - Torrace deposits [CWE{D, 8!  5/10/50 " 20007 -— - -
| 27-1 #x|subswi City of Enid pd | 62 6 |61 | oravel Terrace deposits [V 1€ /5/50 30058 12397 1209.12 | 1179.7
27-2 - SEASER City of Enid nd | — - - | sand, clay Terrace deposits | — | — - 1270.0 - 1?50.0
27-3 x| Nwkswh City of Enid M| - - — | sand, clay Terrace deposits | — | = - - - - -
27-1, | SWhsw City of Enid Dd | o— - — | clay Terrace deposits [ T | — - - - - -
28-1 # |SEASER City of Enid Dg 59 12 s - Terrace deposits {T» E (P - - ~ - -
28-2 #%|SEASER City of Enid Dd 70 - - sand Terrace deposits | == .| == - 245 1230.0 1205.5 1170.0
28-3 |NE core City of Enid Dd 30 - — -— Terrace deposits | == | - -~ 22,0 1261.2 1239.2 1231.2
.. 284 |SEdSER City of Enid nd | 59 2 s - Terrace deposits [N o - - 1235.6 1204099 -
28-5 |sEisEd City of Enid na | 63 6 |GI - Terrace deposits |V o 7/5/50 25.17 1232.6 1207.43 .
29-1 # | SEbNWE E. Do Reynolds nd | 48 1% | — | Gravel Terrace deposits (Co W [D - - - = =
292 |NE sore City of Bnid od | 54§ - - Ll Terrace deposits | — | = — 21.0 12128 | 1179.3
30-1 (NE core City of Enid Dd 4 - - - - il Bl - 29.0 1206.0 1188.0
30-2 |NE cors Nwh| City of Enid da | 50 - - - - =, | == o~ 18.0 1202,7 11707
=303 |NwhNER Us S+ G 8o B | 2 B |1 sand Terrace deposits |V o 7/6/50 13.35 1203.15 -
31-1  |NE cor. City of Enid Dd 50 - - - Terrace deposits |- =~ | == - 12.0 1193.7 1155.7
31-2 |NE cor. NWk| City of Enid Dd W2 -— - - - - - - .0 1217.8 120648 1175.8
| 313 |nebel Detrick 4 | 43 4 s -° - N o 4/17/50 373 | 12011 126337 -
ek |SE core Ju A+ Plorce - | 1 53 |61 | send Torrace deposits [V ° 4/17/50 sa2 | 1859 | 11e0.8 -
31-5 | Nwkied He 8. Horsington - | 10 30 B - Terrace deposits |C W' |S 4/17/50 694 - 1202.1 -
32-1 |NE cor. Nik| City of Enid nd | 29 - - - Terrace deposits [ =~ | =~ - 3.0 1215.1 1202,1 | 11861
32-2  |SEAswh Ce We Webber b | — | 42 s Gravel Terrace deposits [0y E [I 5/11/50 18.52 - - -
32-3 | NEASWA Town of Ames nd | 37 3 ~~ | Sand, gravel | Terrace deposits | —= | == = - 1213.9 - 1176.9
32-1, #*|SERSWE Town of Ames nd | 37 4 — | sand Terrace deposits | =~ | - - 1210.5 - 1173.5
32-5 #4| SERSWE Town of Ames bd 46 4 - Sand, gravel | Terrace deposits | == | == — - 1205.8 - 1159.8
32-6 we|sEdsii Town of Ames | 5 4 | — | crave Terrace doposita | — | = - - 1210, - 157,
32-7 ##|SEASWE Town of Ames d | 51 4 — | sand, gravel |Terrace deposits | == | =~ = - 12104 - 1160.4
32-8 we|SisEh City of Entd pa | 45! 22 -|s | sand, graver |Terrace depostts | — | = - 2.5 12200 | 11985 | 1175.0
32-9 ##|NEASEL City of Enid bd | 60 - ~= | Gravel Terrace deposits | — | = - 26.0 1224.0 1198.0 | 1169.0
+33-1 * | NEMNER A+ Lo Turner m | 5 13 | — | cravel Terrace deposits [ C [S = = - - -
33-2 #| SWANER City of Enid nd | &0 - — | Gravel Terrace deposits | — | T = = 1225.0 - 1170.0
33-3 x| SWhNwWR City of Enid Dd | 55 - — | Sand, gravel | Terrace deposits | — | 7. - == 1229.0 - 1274.0
33-4  |NE core City of Enid | 65 - - - - i - 33.0 1234.0 1201.0 | 1269.0
36-1 | swhnwh Ezra Oregory Dd | 102 2 s - Red beds v o 4/11/50 43457 1285.8 122,23 -
36-2 %% SW core Ue 8o G Se Dd 43 b - Clay Terrace .deposita | — | =~ - 30.0 126445 123445 1232.5
T.21N., Re1OW
21M10W-3 NEANER Glenn Johnson Dd | 165 8 s sand Red beds W 5/23/50 36,73 1262.8 1226.07 -
4=l * |SEASER Eo Palver m | 5 - s Gravel Terrace deposits [ = |D - - . & =
42 |FE core City of Bnid | 3 - - - - o |- - - 1226.6 - 1223.6
5 |NwhNed Pete Straw o | 42 2 — | Gravel Terrace deposits [C) W (D - = - - -
6-1  [NE cor. City of Enid nd 48 - - - - - |- - 33.0 12634 123044 121544
6-2  |NW cor. - Dd - - - - - = e s - 1260.0 - 1208.0
63 |swhwwd v - | - - - - - Lol B = - 1260.0 - 1212.0
6l | Nwhswh - D - - - - - - - - - 1260.0 - 1212.0
65 |swiswh - Dd | - - - T - = |- - - 12520 - 12140
6-6 « SW cors —-— Dd -— - -— - - Ll R - - 1249.0 - 1213.0
7-1  |NE core City of Enid | 5 - - - - S R - 26,0 12804 12154 | 1190.4
7-2 | NWhNWE - n | - - - - - = ] - - 1244.0 - 1210.0
73 |swbwed - Dd | —- - - - - - |- - - 1219.0 - 1167.0
7-4  |WWhswh - | - - - - < - |- - - 1215.0 - 1160.0
7.5 |swkswh o Dd | - s = - - - |- - - 12060 - 11580
7-6  |NE cor. Skk| City of Enid od 0 - - - - - = - 20.0 1230.3 1210.3 1169.3

>




Table 7--Records of wells, test holes, and shot holes in parts of Alfalfa, Garfield, Kingfisher, and Major Counties, Okla.

Well nos well-muabering system described on p. 6 and 7. Puap: c, cyundn; Cf, cemtrifugal; J, jet; M, nmonej S, suctiong
. :q?:ﬂllog'\nﬁllr;’d! i.snh:‘;-n';k Be Power: !, b\lunu E, ohMc; G, gasoline; H, hand; P, propane;
T of chaingt By bricks ¢, tonbrarer & 10 guiviniond r Uae of vaterr D) dsamari 5 ¥y nons
I, iron; R, rockj 3, steelj 1, tile. _ 0, eburnziau P, pm.ie -uppln 8, stocke
T T T R I I 1 Altitude above mean
' Principal \uu:-huﬂng bed | . sea level (feet)
. ' = = : e R
I - e P - P R -T2 o ey pves
Well no. Location Oun:r or uunt __|mr i t power L\:‘lu HD-:!\_I_:HEM | _E“t) ) s?a‘r:cak 'curtlu surface
2UW-8  NE cor. Nik | ity of Endd i ba: - R D 21 - 123601
0 iE cor. | U. S. G 8. i pa- 8 ! 4 — 'Sand,clay, gravelTerrace depossts | _ . _ |  _ | 308 wr.e | 1270 | ner.e
12-1  iNwhawd Se He Black | Dd d 12 5 S  Gravel {Terrace deposits i ' (] ! L/18/50 3 33.73 1262.0 1228.27. -
12-2 % {NW cor. Us Se Go Se I Dd 82 L ~-  dand, gravel Terrace deposits - - ! -— 48.7 1269.7 1221.0 1187.7
12-3 ##lsE cor. U. 8. Go Se i M 53 13 I Gravel Terrace deposits ix o = 40u 1262.1 12217 | 179
b e [sidsed Jo 3o Xennady P39 10 S -Gravel Terrace d.pam/u, iy i - 23.98 1220.1 119%.12 -
16-2 we|swdswd Us So Go Se i Dd . 45 4 --  Cravel Terrace deposits | R - i - 1224.8 - 11748
17 NE core City of Enid : Dd 6, - - _— +|Terrace deposits -— - -— 5.0 1216.1 1211.1 1210.1
181 [MEcor. | City of Entd [ "R N i - - =] = = 19.0 1227.5 ;12085 | 11965
.2 |8 cor. - R - : - f~1= - - 200~ 152.0
183 |k - Poar = = - - | - - D= - !~ 1299.0 - 1167.0
164 |SwiNWE - ‘M- = - - i - j =t N 197.0 - 11520
265 |wiswh - T - = : = | = | = 1186.0 - 1u2.0
106 |sdswt | - i =, — - - i - e = I - 1185.0 - 1u3.0
19 [N cor. Mik! city of Enta o, - -, - - - i - - ‘ 40 W96 | 1656 | a6
20-1  |NE eor. City of Endd Dd’ 30 ; — - - - —1 - | o 1211.6 19.6 | 1186
202 |NE cor. Nik| City of Enid ' 29 I - - - - , . - i 150 117501 160.1 | 11561
20-3 | Nwhywd City of Enid a9 - - - - o ] et e ! - 175.1 - 1166.1
21-1 * |SW cor SEE | We He Winfree o ; o 13 — iGravel Terrace deposits |¢, ¥ .5 - - . -~ .
C 22 [MEcor. | Clty of Bnid wlsg = - = = [ . - 210 12360 | 1209.0 | 122000
20-3 | swhswl City of Enid MW - b= - - e - 12.0 1158.5 114645 11ke5
e |=> 204 |3 cor. Ne Ao Morris Dgi oAl 2% ] icnwl Terrace deposits |x 0 1/30/50 2131 1213.6 192,49 | 1173.6
2 |mcor. | octty of Bt R - L | = - 3.0 56 | 120946 | 1199.6
2 W cor. | U.S.GeSe il s3i B ! 1 Gram Torrace depssits [n i 2/6/50 371 27,9 | 123439 | 1199
25 NE cors Clty of Entd bl o= e - -~ - - & 32.0 1229.5 n97.5 | 2185.5
26 % |NERNWE Clifford Mason } a5 ! 1 ! - !Guvll Torrace deposits | ¢, & | D s - o e -
2 E cors City of Enid :‘ oa | @ ! - 4= | - - - - 37.0 12,2.0 1205.0 | 1195.0
28 NN City of Enid R Ul I - — S - 2.5 2157.5 2155.0 | 1415
3 NE core 04ty of Enid ' 'Y | - ! - - - JE - 35,0 1229 09,9 | 179.9
36 |NE cor. City of Enid wlomy - l - - - _— = 12.0 1211.0 1%.0 | 170.0
o21N., RN i .
RAINLIW-. 1 NE ANEE - M| —| - = - - N g - - 1260.0 — 1210.0
2 E core City of Enid I oa, 50 [ = C - - - - - - 25.0 1262.7 1237.7 | 12127
51 |shwed City of Fairview ! b:i jWo| w36 ;s lorawel Aduvium nE|P = - - - -
5-2 | shwwh City of Fairview Dd | 40| 14-16 | S |Gravel Alluvium T, B[P - = s e i
22-1 * | Swhswi Re Mo & Jo We Scarmell| Dd | 60 l 8 : S |Gravel Terrace deposits { ¢, E ! D, § - - — —_ -
12-2 | KB cor. City of Enid R - - - - - 25.0 12443 1219.3 | 1210.3
12-3  |Swhswi Je We Scannell nd ! 60 : 8 } S iGravel Terrace deposits T, P | I o o o - -
1244 |NE cor. Nk City of Entd pai 307 — i ~ - - -1 - - 18.0 1234.6 | 1226.6 | 1204.6
125 [ME cor. SER| City of Bnid b 58 - P ~ - wa | o - 25,0 12154 0904 | 1574
13-1 | cor. City of Bnid Wi o~ o= - - - - — 20,0 1208.6 886 | 1155.6
13-2  |NE cors SE&! City of Entd ! 391 - 1 - | - = =]= = 15.0 1927 wma | s
Ul |MEcors | Gty of Enid n | A - - | - 2.0 12120 | 1910 | 1155.0
Uz [NE cor. SEE} City of Enid Dd ' - - - - e - .0 - - -
2% ME cor. City of Enid n' 32! - - - - Oy e+ - U0 n82.7 2687 | 1150.7
M.22N., R.&We ' i i
oNgw- 18 * lménu Mo W Wood | og |0 i 42 | B [send Terrace deposits {4, & | D = s = = -
22N, RaSHe | P !
R2NGH- 17 % | NEINEL Re Ao Hueller , Mol 8 G 1 [Shale Red beds e » - - - - -
[422Ne, Re1OWe | '
22N10W-4, %8| KW cor. U 8. C. 8. M| B 4 - i Clay Torrace deposits | — | — o .3 1365.7 | 3. | 13287
7 W{NEcor. | UsS.CeSe ‘ | 95! 4 — \Sand Terrace deposits | — | — - 2.7 13634 | 13317 | 12754
9w SW cors U 86 Go 80 Y ! o= i(:hy Terrace deposits { — | — - 22.3 1312.6 | 12903 | 1275.6
L=l * |NW oore 0Ou We Compbell Popd] 1 64 S [Shale Red beds 5LE|D e s P =5 &=
-2 * | Swhswd A« L. McFaden Dd | 206 : 6 s lislm- Red, beds T, E|P - s - e -
16 % |sEb Honzy Strickita o o43 | T S : = Terrage deposits i, v | s - - - - -
17 SEASER Ce A Dittrdick Dg| 40 l 6 ‘61 iSmd Terrace deposits |y 0 7/3/50 31.77 1304.0 1272.23 -
161 Wi & Mj = - \ -1 - - = = = 1351.0 = 1269.0
182 (Nwhiwk - M| - I - l - { - - =1l = - - 13120 = 126440
163 syiwE - Ml =1 = - = - s - - - 134240 - 1270.0
18- W - L i - = - - i - - - 13340 - 12640
1e-5  |swiswd - nl —0 — P- I - - =A = & = 133440 = 12640
19  #*|NE cor. Us S. Go Sa Dd ! & | 1 ! s |Gravel Terrace deposits |y 0 2/6/50 38.87 1312.1 1273.23 | 1233.2
Ll
-
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Table 7-~Records of wells, test holes, and shot holes in parts of Atfalfe, Garfield, Kingfisher, and Major Counties, Okla.

S 5 il <, it 1 s 5, i
#* loll logs listed in appendix B. Pover: B, M“" E, 'hemn G, gasoline; H, hand; P, propane;
y":'a D, driTiets Dy riveny :;" "2:‘;“(’, %, & ‘nw srens Uos of vaters By dh ty onss
g I, ircn} R, rock; S, steel; T, _ . 0 M“““‘" Py Flu-“ ) Wt S, lfaock
e 1 B e e
aravier Punp | Use Depth below 1
. Depth | Dismeter of Geologle and .| of Date of |land surface Land Water | Red bed
Well no. | Locaticn Owmer or temant.  [Type |(fest)|{inches) |casing!  material source power pater | measurement | (feet) surface | surface |”surface
22N100-25 #%[NW cer. Ue 80 Go So M| & 4 — | samd Terracs deposits | — | — - 23.5 2307.8 1284.3 -

i 28 NE cor. ity of Enid n 5 - - - - - - - - 12527 - 12477
29 #*[NE cors Us 8¢ Go Se d 69 1 I |.Oravel Terrace deposits N o 7/6/50 35.92 1294.9 1258.98 | 1225.9
30-1  |swinwd - Dd | o~ - - - - = - - - 1315.0 - 1243.0
30-2  [SW cor. NWh - Dd - - - - - - | - - - .1302.0 - 1250.0
30-3  |nswh - M| = - - - - -] - - - 1297.0 - | 150
311 [NE cor. City of Enid a | 60 - - - - - | - - - 1290.6 - 1230.6
31-2  |NWiNWE — d — -— - — - _— - - - | 1278.0 - 1226.0
31-3 NWENWE - Dd — —_— —_ -— -— - - - - 1275.0 — ‘1206.0
314 [SwWANWE . - | - - - - - e - - 1269.0 - 1199.0
34 we[sE eor Ve 83 Go 8o d | & 4 — | Grevel Terrace deposits | -- | —- - 4540 1270.0 1225.0 | 1211.0
35 NEANWE Glenn Hays nd 50 18  § Gravel Terrace daposits |N 0 6/19/50 34420 1263.1 1228.90 rou
36 %N cor. Us Se Go 8o nd | 47 4 — | sand Tervace deposits | — | — - 3541 13174 1282.3 | 127044

T.22N., RelDk |

22N1IW-1~1  [NEANEE - Dd - - - - - e - - 1403.0 - 1347.0
1-2  |SEANER -_ Dd - - - - - - - - - * 1388.0 - 1338.0
-3 |NedsEd - nd | - - - - - - | - - - 1389.0 - 1342.0
2 mised - |- | - |- - = |~ - - 1375.0 - |wme0
1-5  [gEdsEd - pd | - - - - - - - - - 1375.0 - 1330.0
3 weisW core Us Se Go 8o | 6 — | = | Gravel Terrace deposits | — | — - 22.1 1333.5 1311 | 128645
51 ek - 4 | — - - - - - | - - - 1319.0 - 2247.0
5.2 [swinnd - nd | - - - - - - | - - - 1326.0 - 1253.0
5-3  fwisuk - | - - - - - - | - - - 1318.0 - 125440
54 pwhswh - 4 | - - - | et = - - |- - - 1312.0 - 124040
5-5  pwiswd - n | - - = |* - - - | - - - 1309.0 - 1257.0
6 NE oore NWh | City of Enid M| 4 - - - - -] - - 2640 130441 12780 | 1257.1

71 [NB cor. City of Enid nd | @ - - - - e - 2640 1308.3 1262.3 {12673
7-2 W) NWANER City of Fairview M| - - - - - - - - - 1304.8 - 1251.8
7-3 % NHiNWE City of Fairview D | &5 - - - - - |- - 25.0 1300.5 1275.5 | 1255.5
&1 * |SERWE Lloyd Weaver n 62 - — | Gravel Terrace deposits [C, H |D - - - - -
8-2 ¥/} cor. City of Pairview na | 70 - - - - - - - 32.0 1316.0 1284.0 | 1246.0
83 [NwiNwd - d | - —~ - - - - - - - 1307.0 - 1259.0
Bl |swANWE 25 | -] - - - a® e, | = = 1308.0 - 1246.,0
85  |swhmwi -— D [ = = & o = ] s = = 1306.0 5 22440
26 wwiswi - | - s - - - - | = - - 130440 - 1246,0
&7 |swhsw - ™| - - = - s - - - - 1300.0 - 1246,0
e-8  |swswb = B | —| - - - - - |- - - 1291.0 - |az3.0
8-9  [SEiSwh - M- - - - - - |- - - 1295.0 - 1245.0
810 |swisEd - W | - - & o~ = S - - 1289.0 - 124440
&1l (swised - | . = _ s == - = - - 1299.0 - 1252,0
812  |sEsER - | - - - - - - - - — 1306.0 - 1244,.0
§-1 ¥ NE cors City of Fairview a | & =S == ~ - = s - 25.0 1326.1 13011 [1262.1 .
9-2 #* [Nk care City of Fairview 4 | s - - = = - |- - 21.0 1317.8 1296.8  [1259.8
93 %W core | City of Fairview pd [56| = - - - e fios B e 18.5 13083 | 1289.8  |1252.3
9-4 ## B} cor. City of Fairview b4 | 65 - - - - - - - 3145 1329.8 1298.3  |1264.8
9-5 ## SE core City of Pairview nd 60 - -— - - - |- - 27.0 1320.6 1293.6  [1260.6
9-6  |Swhswk - d | - = - - =, - |- - - 1300.0 - 1238.0
9-7 |sEiswi - DA | - = - o 3 - |- - - 1320.0 - 1248.0
9-8  [sEhswi 4 D | - - - - - - |- - - 1322.0 - 1250.0
9-9 |SwisEd - pd | =~ - - — - - |- - - 1318.0 - 1254.0
9-10 |sEdsEd - {pa | — - - = e B - - - 1319.0 - 1257.0
10-1  |swhswi . - nd | o= - e = - —_ |- - - 1323.0 | - 1264.0
02 oo = foa | =} = e - - - |- - - 13210 —~ 126900
10-3  |sEdswi - 'Dd | e e 4 e = = |=s - - 1331.0 - 1269.0-
10-4  |swisE} - W oss ) P = - - |- - - 1335.0 - 1263.0
105 |sEAsEd — | -] - 1 - = - |- - - 1333.0 — e
-1 [N core ity of Enid pd | 52 - ’ s - - - | - - 37.0 13504 1313.4 | 1298.4
11-2  [sW core -— Da = - — - — P - - 1332.0 - 1262.0 |
-3 [subswk - M| - o o . - = |- - o 1336.0 5= 1270.0
-4 |sEhsWh - M, - - - - i} e . . 1337.0 - 1269.0
1-5  (SwisEd e Dd | - - ) s o 3 I - - 1347.0 —  |1280.0
-6 SEASEL - Bd ‘ -] - - - - - |- —t - 13440 - 1278.0
107 lspdsEd - | - l = s - - [ = = 1342.0 — |20




Table 7.-~Records of wells, test holes, and shot holes in parts of Alfalfa, Garfield, Kingfisher, and Major Gounties, Okla.
Pamps G, oplinders Cf, cemtrifugaly J, Jetj ¥, nooaj 3, suctien |
B,z:\r:unlwl, v;;““" G, gasoline; H, hand; P, propansj.

“iell met

qﬂu Analysis shown in Tabls §e -
Y hpliludln appendix Be

uu-mm., system described cn ps 6 and 7.

PowsT:

T‘r;;l N' hux E, gick) C :o:mm gf 3“!&!!4 iran) Use “:m;’l‘.;: damesticy I, irrigationj In, industrial; X, nonej
.. . I, irony B, rocks S, steel) 'r, tilee . 0, observationj P, public uumﬂ.n 3, stecks . . »
. ! Altitude sbove mean 1|
: 1 ) — Principd.— -:umuu: b..i n : sea level (feet)
: | Type - Character F Pagp [ Use | {Depth below )
Well no. | Location | Owner or tensnt Type (feet) ’?m‘)' casing material c:%c ::n vater] zessurenant 1:2:.:31.” sirface | susface | sarface
=
20M-12-1 | Swdsd - VI S - - - - - - 1342.0 — |z
12-2  |sebsw - [T D - - - - - - 1342.0 - |127m.0
123 |swisel - Ioa | — C e = = | - [ = | o — & 139:0 = |0
124 |SwisER - P - - o ! - gy — [ - 1341.0 - 1261.0
125 |seiset - pa ‘ b 8 e Lws | - - - - - — 1340.0 — 11200
126 |seis - o ! — i — . - - - =~ - - 1354.0 — | aze.0
12-7 | NESSER -_ - | - - - - - - - - 1356.0 - 1288.0
12-8  |SEMNER = HETRE ' P = - = - - - = 1363.0 — | moo
12-9  |sEiNEd - - e - - - = - - 1368.0 - 1306.0
1230 | Nsbueh - jpd | — - = - == = - 1370.0 - |wis0
Ll | NER A. M. Watkins i - 1B - & ITc!'rlm deposits JC, W (D, § o s = - -
U~z |NE cor. City of Enid nie [ - - - éhn‘m deposita | — | — - is 1345.8 1300.8 | 1284.8
262 e EbE City of Fairview R - [ Torrace doposits | — | - 32 LU | 12829 | 1245.9
162 wishcor, | Cityof Falrview D4 62 : = = 2 ! Torrace dgposits | — | — - 30 BUE | L8LE | 1252.8
17-1 ) Wkt oty of Pateview I pa |50} - = = [ Terrace deposits | — | — - 1 12916 | 12746 | 12016
17-2 %% NWINER | City of Fairview | o | 2§ e = i - " Terrace deposits { — | -~ - 16 1297.2 | .1281.2 |12u5.2
17-3 # Nt core ? City of Fairview ‘ Dd I 46 E - i -_— - ! Terrace deposits s —_ - 10 1287425 1277.25 | 1241.25
17-4 | NWhwWh | Ed Hilderbrand jomoju ;w8 - Emm. deposits |Cf, G |1 - o= s - -
17-5 =% Wk cor. City of Fairview ' Dd . 32 ¢ - - - ; Terrace deposits |- - 13 1271.2 12582 |1239.2
-6 | mitwe - [V punn T - - - 1289 N
-7 | Nl - I L = - ; - - - = 1287 - 1239
17-8 , swhwh - [ D - ‘ = f - i - =~ | = - - 1281 - 1236
17-9 | websw 2 D, — g - - - - - 1279 - |23
17-10  swiswi - { M= = e - - R . - - 1292 ~  |aaw
18-1 lIB cor. NWk! City of Enid I bd I 49 - -— -— ! Terrace deposits | — —_ -— 28 1297.6 1269.6 1248.6
182 wmcore | City of-Fairview " pa s | B - : Terrace deposits | — | — i 25 1290.3 1265.3 | 1242.3
163 *% NebNE Gity of Fatrviev | D4 | & = = —  : Torrace deposits | - | — - 1 12676 | 12696 |1203.6
184 *1IW£W£ City of Fairview "pd : 45 - .- - "i’smﬂ deposits | — | — - 25 1269.8 1264.8 | 12448
19-1 | NE core City of Enid Dd 37 i = - - 'ron.uo doposits | — | — - 25 1282.3 1257.3 | 1245.3
19-2 :NB cors Nv& City of Enid T Dd ) 20 ‘ o a - | Terrace deposits | —< ' - - 4 126246 1258.6 | 124246
19-3 %% NWANER  © City of Fairview pd 28 - - - | Terrace deposits| — | — - 18.5 1272.6 125461 {12046
19-4, ** NWENWE City of Fairview . Db 38 -— - - ) Terrace deposits | —- l —_ —_ 8 1260.4 X 227l [1222.4 '
20-1  NE cor. City of Endd Dd 63 - - - “Saprace tepostisl| = 1w - %0 1315.0 1275.0  |1252.
20-2%* NE cor. : City of Fairview Dd 63 - - -— ) Terrace deposits| w= t - - 38 1298.7 1260.7 |1235.7
20-3 #* NWANER City of Fairview pd &7 - - - Terrace deposits | — ', - - 4245 1301.3 1258.8  |1234.3
204, ! NWANW City of Fairview in s - - - ;'hmc' deposits i - - 7 34 1290.0 1256.0 {1238.0
205 waluh cor. | City of Fairview M3, = = = Terrece depouita | o | - 2 w52 | 12502 (120.2
20-6 |whm i - Ho - - - - . - - - - 126: - |0
207wk - ‘M- ~ == ! B S - 1288 - |z
208  |swimit - M- - - - e - i - , - - 9 N PP
20-9  Waiswd - - - == - - - i - - - 2278 - 1238
2010 swiswh - - - - - - - - = ws 1 - s
2011 swhswd - LS - = = f=i=1 = - 1275 - [
211 NE cor. | City of Enid b 68 B - Terrace deposits | _ . _ | 3 vios | wme |12
21-2 % NE cors  City of Fairview ba 68 - - - Terrace deposits | . | . 3 1094 ! 1276 [120044
23 @ M cor. | City of Fatrview Mo - - - Torrace deponits | _ i - » 18066 1236|1236
21-4 #* E} cor. City of Fairview Da 66 - - - Terrace deposits | ' - |7 - . 3 1303.3 1273.3  [1237.3
21-5 % NE cor. SWE! City of Fairview ba 62 - - - Torrace dopostts | — | - 4 12990 12620 [(1237.0
21-6 ** SWsWE City of Fairview d 59 - - it Tarrace deposits & — - - Al 1293.8 12526  |123u.8
217 %% SE cor. | City of Fairview Dd 60 - - - Terrace deposits | — o - .5 13001 12666 | —
21-8 #* SEASEL City of Fairview pd 62 - - - Terrace deposits | . - 3 1300.1 1269.1 - |1238.1
21-9 ** SEASE City of Fairview - D 6 -— -— -— Terrace deposits | __ l.__. — — 129944 | — 123344
21208 SWESEE City of Fairview M 73 - - - Terrace deposits | o .. -_ 48 VOB | 12604 12354
221 %58} He P. Schrosder & H - - Terrace daposits | 'l,, - - - _ _
22-2 i+ SWASWE City of Fairview : bd 38 - - - : Terrace deposits . - |33 1299.2 1265.7 -
23 UNE cors | City of Endd ipd 73 . - - - ferrace deposits " - - W2 1328.7 1286.7 | 1255.7
21 Wbt = o DO g es g e - - - - - - L - 125
U2 | NEiNEL - - - = - = - - - B2 - jw
23 sEiNE - LR B = = |- - - 1319 - |2
20 wEsRE - N =1 - - 1318 — i
2%4~5  SERSER { e i W - - - - - j= - - 1315 - lms
25-1 % SEASER | Jo Jo Balks (& 6 - - !hm deposits ibs 8 - - - - o
252 NEANER - id - -l - - - - - 1316 - |
‘ N |

79




Table 7.--Records of wells, test holes, and shot holes in parts of Alfalfa, Gorfield, Kingfisher, and Major Counties, Okla.

Jell not wn—mmberinu systen described on p. 6 and 7.
Chemical Analysis shown in Table 5e
" Liell logs listed in appsndix B.

Type:

Type of casings

d, drilled; Dn, driven; B, bored; Ng, duge

B, brick; C, concretej G I, galvanized ironj

I, iromj R, rock; S, steslj T, tiles
T

Pumpt

Power:

Use of m.rx

Cy ey].i.uhr; Cf, centrifugaly J, Jetj N, nonej 5, syctionj
¥

B, butmn E, electricy Gy gasoline; H, hand; P, propanej
3, steamj W, wind.

0y ebnmhiun' P, public su)

J
Dy du-lun; I, irrigation; In, industrialj Y, nme:

pplys S, stocke

; -
! Principal water-bearing bed. T ' Ai::t;d'nibmeﬁm '
l [ . Type | Character _F';"_“ T eamp IUu Depthbelow | | T[T T
b ‘Dopth !Diameter  of of Geologic and |of Date of . land surface Land Water | Red bed
! Well no. Location Ower or tenant Type (feet)(inches) “casing  material saurce power |vater seasuremnt ! (tut) surfecs | gurface | surface
22M11W-25-3  SEASER - L : - & - ’ - - - - - :

261 E cors City of Enid pa |75 e e - - - - Lo 1813 | 1234 | 12380

26-2 ¥4 5W core U. 8. G. 8. d : 8 ! — — sam Terrace dsposits | == | == - | 32 127747 L2u4e9 | 229647

28w NERNEE City of Falrview bd 39 - - - - - | - - b 12987 | L2647 | —

29-1 #* ¥Wg cors City of Fairview DAk | - | - - - - - - o 1260.7 1243.7 | 1226.7
: 292 i - mol- | - |- - - B = - - 1270 —~ dame :
i 29-3 i»swim - Dd l =, = - - - - = - i - 1266 - 1232 !
C 29 sk = ao - - |- - e A e -~ ez | o~ lwm
C 295 lswhswk = YIS P - - S |- - " w57, — e
A - b |- - - - - - - = f = ws | - e l

29-7  isEdswd City of Fairview ba 38 L |'s  oraver Terrace deposits |T, E | P 10/26/50 19.18 - T H

30-1  |NE cor. City of Enid Dd ; 3 : - - - s - - - | 17 1274.7 : 12577 3.7

30-2 %NS cor. | City of Fairview 0 - | - = - -}~ - 18 2653 | 2273 (12353 |

30-3 ¢ INNZA : City of Fairview pd .28 - - - - e - 20 12676 |

—_— 321 % iNErJM{ : City of Fairview Dd |57 12 ! S Gravel Terrace deposite T, E | P - _— - ;

32-2 !NE cor. i City of Fairview Dd : 46 - - - Terrace deposits —_ - _— 34 127449

32-3 u:m’.gnzg ; City of Fairview Dd I 7 - b= — Terrace deposits | — | -- — 3245 1273.5

324w et i City of Fairview ba |42 - - - Terracs deposits | — | — - 32 w27 | 224047 1230.7

32-5 we mibued ] S P I - - S - 30.5 12710 | 12405 | 1229.0

32-6 %= N cor. i City of Fairview d {4l - - - s | i - 275 s 126444 1236.9 {12234

32-7 ﬂirmgrmi | City of Fairview Dd 37 - - -— - -] - -_— 25.5 125643 1230.8 ! 1219.3

32-8 ** :IM.‘JMQ i City of Fairview pd |28 - - - - —_ - —_ 19 12514 1232.4 | 1223.4

32-9 s NWENWE | City of Fairview D |26 - - - - - | - - 19.5 1253.0 1233.5 | 1227.0

32108 Mt cor. | Clty of Fairview |2 - - - - - - - 18.5 12500 i 123245 122440

32-11  NEANWA | City of Fairview Da |36 12 s - Terrace deposits | N 0 3/8/50 21,70 22647 1243.0 -

33-1 % M} cor. | Clty of Fairview R - - o - - |- - 7.5. 1279.6 | 2.1 1229.6

33-2 #* NWENEL l City of Fairview b |52 - - - - - - - 39 1262.5 1243.5 ;1230.5

34 i‘nz cor. ' City of Enid Dd |81 -_ _— —_ - - - -_ 36 1277.7 1241.7 111967

36-1  INEASER ! - pd |- - - - - - - - - 1265 - 1199

36-2 fszkszz - Dd ' —_ -_— - — it - -_ 1261 - 1203
Te22N., Rel2We i | i
20M12W-1-1  NwNEE jcr.y of BEnid i {18 | - : = - = —_ - - 5 1253.6 | 12u8.6 1235.6

1-2 ."' cor. SE& City of Enid ' pd 126 | — - - - - - —_ 13 1283.0 i 1270.0 | 1257.0
2-1  NE cor. City of Enid ‘pd 125 - - - - - |- - 15 1242.6 | 1227.6 | 1217.6
2-2  SEMNEX City of Enid Dd 730 - - - - —_ - - 17.5 1241.0 | 1223.5 §1211.0
2-3  NE cor. Mg City of Enid YR P R - - - - - - 13 1239.9 | 122609 {1210.9
5 ;m cors SWE | City of Enid b % - o - - oo ([l - 10 5 } SE TN

7 f;u; cors N} City of Enid L - = g - n = | - -

9 NEMER ‘City of Entd R e - - - - - - 5 1236.0 E 1231.0 imz.o

0 NEkNE City of Enid b 36 s s - - o - 1 1239.0 12260 .1203.0

111 dwine City of Enid LIS S - - = R, = = 1232.5 ; = 5 1220.5

11-2 NE cor. NW§ City of Enid 1 Dd E 33 ‘ - ; _— - - - - -_— 20 12224 : 1222.4 1209.4

11-3  SEANME oity of Entd , o 19 - - - - - |- - 9 1233.5 i 12245 [1214.5

11-4  NEASER City of Enid +pd : 25 L - - - - - - 13 1236.9 | 1223.9  }1211.9

12-1  NE cor. City of Enid Dd 42 |, == == - - - |- - 28 1301.6 1273.6  |1259.6

122 NE cor. Wit Clity of Endd PR R B - - - = - 3 L83 | 12600 1125k

12-3 # N cor. City of Fairview Dd 30 | - - - - - - - 2.5 1261.0 | 1256.5 |1251.0

124 #% Ni cor.  City of Fairview Mo | - - - - - i - 1 12653 | 1253|1243

13-‘1 NE cor. ‘Ciby of Enid Dd bhy -— ’ - - - - bl - 20 1290.0 | 1270.0 124640

13-2  NE cor. MW City of Enid Dd , 42 - - = = — - 20 1284..8 ; 1264.8  l122.8

13-3 ¢ NWiNi City of Fairview wd I 21 - — - e Rl - - 126644 ! -— 1124544

W NE cor. City of Enid 1bd 29 = -1 - - e - 18 1256uh | 12364 {12254

15 NE cor. City of Enid bd 25 - - - - e - 8 1227.1 1 1219.1 I.'1.2(32.1.

2% NE cor. City of Enid 15 . - 4 = - - |- = T 12763 | 12603 12613
Tu23N., RIOK i i i :
N0 swisek - loa - - - - - - - - - v |~ ww

N-2 seisit - SRR B o ~ - - - i = L

31-3  3Eiswh - . Dd | = - - , — o -— — ! s 1386 - 1131«2

314 SWisER - R - - - - - - - L= 1387 R P £

31-5 SEisER - iDd - — B - - - - - &7 | - 12

ne Wk | - LT I = s - - - ueo - lw

317 muwh 1 - jo = e ! o a5 - - [ 1398 | - LW
. e sk - fod o= | - - - |- - - 1391 o= e
e I I L | N




- Table 7.--Records of welis test holes, and shot holes in parts of Alfalfa, Garfield, Kingfisher and Major Counties, Okla.

Well mo: well-mumbering system described ‘an po 6 and Te

3
w

Chemical An: is shovm in Tnblz 5e
ppentiix’

o1l logs listed in aj

Type: Dd, drilled; Dn, driven; B, bond] Dg, dugs
Type of casing: B, brick; C, concrete;

I, ironj R, rock; S, nul; Ty tiles

I, galvanized ironj

Punp:

g_, sylindnrj Cf, cemtrifugal; J, Jetj N, nones S, uuetiml
Po\nr: B, mm; !:,'Lllnm‘ic; G, gasolinej H, hand; P, propane;
Use -of mrx D, domesticy I, irrigationj In, industrial; N, nonej

0, observation; P, pblie supply; S, stocke

[ d . - Altitude sbove mean |
| Prinoipal water-bearing bed soa level (fost) :
i Type Character Pump | Use Depth below T h——'
iDe Dismeter | of of Geologic and . | of Date of |land surface land Water | Red bed !
Wall no. Location Owner or temant Type ;(feet (inches) | casing| material source power (water| measurement (feet) surface surface | surface ‘
_|23M10W-31-9  |swhswh - ' od r =g = = &= - -] - - - 1389 - 1337
T.23N., R.1IWy
23NL1W-6-1  |NE cors City of Enid d 452 — — - -_ — - —_ 17 1348.8 1331.8 | 1306.8
62 |Wcor. |Roy Calhaun 5 |2, & jer | - - ¢, u|n, 8| e 1851 - - -
7 ##|SE core Us S Go Se od | 95 4 —  |Gravel Terrace deposits | — | — [ 2/21/52 942 1339.9 2330.7 | 12519
& #NE cor. Ue Se Go S od 75 4 ~ |sana Terrace deposits [ -~ | — - 18.2 1365.9 1347.7 | 1292.9
21 ¢ NWANWE U. 8. G. S, nd 20 N --  |Sand, gravel Terrace deposits |- = | = - éo.s 134746 1327.1 | 1268.6
25-1  |sEhsEd - | - — - - - S - - 1389 - 1349
25-2  [swised - bd | — - - - - -] - - - &7 - 1349
25-3  |sEhswi -— d - - - -— - - - - - 1380 - 1348
25-4  (swhswh - | - - - - - - - - - 1376 - 1344
25-5  [Swisw - Dg | = - - - - ~ - - - 1376 - 1346
26-1  |sEisEL - a4 | - - - - - - - - - 1367 - 1335
262 |swisEd - | - - - - - - - - - 1363 s 1327 I
27-1  [swisE} - D | - - - = - e - - 1346 - 1278 |
272 |sEdswd - b | — - - - - e - - 1346 - 1283
29 SEASER - M| - - - - - - - - - 1346 - 1268
30-1 INE cor. .City of Enid Dd 41 - -— -— - _ —_— — — 1327.0 -— 8640
30-2  |NEENER City of Enid Dd 33 - - -— - - - - - 1322.6 - 1289.6
32-1  (wwiNwh - b | - - - - - - - - - 1337 - 1255
32-2  |NWANWE - Dd — - - - -— el - - 1339 - 1259
323 |NEdNWE - | - - - - - - - - - 1337 - 1256
32-4  |NwiNER - Dd - - - - - -] - - - 134 -— 1262
32-5  |Nwhiwh - Dd. | == - - - - - - - - 1330 - 1258
32-6  |swhwwl - - ba - - - g = - |- - — 1331 - 1256
327 ‘wwhswk - Dd | — . - - - —] - - - 1329 - 1257
32-8  Iswhswh - | - - - - - - |- - - 2% - 1257
32-9 |swisw} - Dd - - -— —_ — — - - - 1330 - 1255
331 |{NwhNwh - |- - - - - - - - o 1339 - 1271
332 e | - M| - - - - - - = - - 1345 N
33-3  INEANW ! - Dd - —_ - - - - - - - 1342 - 1271
33-4  [NwiNER - DA | - - - - - - - - - - - -
33-5  |NEANER - | — - - - - - - - - 1349 - 1281
33-6  [NEANER - A | - - - - - - | - - - 1347 - 1266
EIRT Y - | - - - - - - | - - - 1346 - 1281
i 34-2  |NWANER - nd - - — —_ - s =) i 247 = 1270
: 34-3  NEANER - bd - - - - - - | = - - 1349 - 1269
35-1  [MwkNwd - Dd — - - - - e - - 1350 - 1275
; 352 b - Mo = - - - - -] - - - 1353 - |Ba
: 35-3 INE cor. Nwk - Dd |- - - - - - |- - - 1355 - 107
: 36-1  |SEANER - bd -~ - . - R - i | - - - 139 - Bu7
; 36-1  |NEASER - M | — - - - - . - - 1392 - 1354
| Tu20He, R, .
| 23N12W-2-1 NE. cor. City of Enid pd 29 1 - - — - e = U 1319.6 1305.6 | 1290.6
| 12 |k City of Entd [T VA S - - S e - 1219.7 — s
i 12 \NE cors City of Enid M | 32 - I - - - - |- - 9 1131943 1310.3 | 12673
:h 13 im; cors City of Enid pd | 26 - - - - JR - n LITL | 13064 | 12904
| -1 # NW cor. J+ We Elkins d 18 12 T Shals Red beds c, W s 12/15/50 19.43 - - -
i -2 INE cor. City of Enid b oio2% i — - - - = f - 9 1277.2 1268.2  |1251.2
15 SEASEL City of Enid D4 | 22 1 - - - - - |- - 7 1261.5 12545 |1239.5
23 NE cors City of Enid d ki -_ - -— -— - - - 12 1272.5 126045 123545
2% NE cor. City of Enid Dd Al - g s o - E 1T - 2% 1323.0 1299.0 |1282.0
: 25 NE cor . City of Enid |39 - :_ - - - g P s 19 1301.2 12622  [1262.2
26-1  |NE core City of Enid pa | 3. — - - - S - = 2 1257.5 1236.5  |1220.5
) 262 INE cor. SE} | City of Enid Dd 13 - - - - N — — 125447 — 12417
27-1  [NE cor. | City of Enid- Dd .| 19 - -— - — - s 12 1263.0 125340 | 12440
272 [swisEd City of Enid Mol - = - - R - 18 12887 | 127007 1224727
+ 34 NE cors City of Bnid | 2% fd — -— - — e - 21 1282.1 12610 12561
35-1 [NE cor. City of Enid De | 32 - - - - R [ - 13 w2417 12287 [1209.7
T o352 lsEhvm City of Enid o0 — i = - S = = 1202 — 0.2
35-3 cor, SWS | City of Enid Dd | 19.5 — - - - P - - 1615 127046 12544 [1250.1
361 oor. City of Enid | A - - - - L . s 1% 12¢4.3 1272.3  (1257.3
362 Gity of Enid "9 - - - - [ -~ - 1241.7 - 123247




Appendix A.--Measured stratigraphic sections

Sechion of bedrock expesed in SEzoWL secs 24, T. 19 N., R.

Clay, brown and grays + » « o s 2 ¢ o o « s s s o o s o a »
shale, reddish~brown with greenish-gray spots,
fissile, calcareousS. + a ¢ » o © » 2 4 s €« = = 4 2 a »

Shale, reddish-brown witnh greenish-yray spots, massive
calcarecus; shows conchoidal fracture. « « o o o o « &
Shale, reddish-brown with greenish-gray spots,
fissile, caleareous: + > « o s » < & a2 o« s a2 e s . e
Shale, reddish-brown with gresnish-gray spotz, massive,
' calcarecis; snows conchoidal fracture. « » o o o o« o &
Shale, reddist-brown with groenish-gray spots,
fissile, calcareCUss « « o o » o o ¢ o o o % o ¢ » o
Shale, reddish-brown with greenish-gray spots,
massive, calcareous; shows concholdal tracture « » .
Siltstone, reddish-brown with greenish-gray spots,
argiliaccous, massive, calcareous; shows blocky
fracture = ¢ . 4 ¢ 5 5 6 4« e . s & s e 8 w s s o e e
Shale, reddish-brown with gresnish-gray spots, massive,

calcareous; show concholda: fraciure « « » « & o « s

Section of bedrock expoesed in éﬂ&gﬂ% sec. 21, T. 21 N.,

Shale, reddish~-brown with greeniszi-gray spots, narrow bands
plaiy and fissile shale interbedded, calcarcous; shows
blocky to conchoidal fracturd. « o « o a o 2 c o « o

Shale, reddish-brown with greenish-gray spots, siliy,
thin-bedded, calcareous.: + o« « » o &+ = & & : o & + =

Shale, reddish-brown with greenish-gray spots, calcareous;
shows conchoidal fracture. « v s s 5 o o o o s » o o

Shale, mottled, reddish-brown and light-greenish--gray,
silty, CaAlCEreoluSs v 4 & s 1 & v s s s = oa s o« 6 s 5 e

Silistone, light-greenish~gray, massive o - o o » » o o » o

Siltstons, light-greenish-grays platy, calcarecus - « « » o

Shale, reddish-brown with greenish-gray spots,
silty, calcareouss s a 5 o ¢ & o © 6 v 8 4 0 4 s s s s

Siltstone, light greenish-gray, massive, calcareofis;
shows blocky Fracture. s o » = + o o . = o o o o « &

S3iltstone, mottled, reddish-brown and greenish-gray,
argillaceous, calcareous - « o : s = © + s & &+ 4 ¢ a »

Shale, reddish-brown with greenish-;ray spots, massive,
calcareous; shows conchoidal fracture. « « « o o « & =

Siltstone, reddish-brown with greenish-gray spots,
argillacecus, calCArCOUS « « s o & s s o s o & o ¢ & o
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Section of bedrock exposed in SWESWE: sec. 21, T. 21 N., R. 10 W.
Continued

Shale, reddish-brown with greenish-gray spots, massive,

calcareous; shows conchoidal fracturee = + o o » o+ o« o o o o 4
3iltstone, reddish-brown with greenish-gray spots,

argillaceous, calcarsous; shows blocky fractures - » « « « o 6
Shale, reddish-brown with greenish-gray spots, silty,

calcareous; shows blocky to conchoidal fracture. « « » o o « 2
Siltstone, reddish-brown with greenish gray spots,

argillaceous, calCareOUS ¢ « + © ¢ = o s & o + & 32 ¢ o » » & 2
Shale, reddish-brown with greenish-gray spots, silty, .

Platy,calcamoui’)a-oooo'aonoo-ooooonoo.o5""

Section of alluvium in SELSWE sec. 17, T. 21 N., R. & W.

Clay, brown to reddish-brown, sandy:; shows earthy
fracture; CalcaI‘BO’uS ConcretionE 3 & 6 = & ® 4 & @ 0 & + & 8 3
Clay, grayish-brown, calcarecus; shows.carthy

fractur‘e e & 4 9 3 8 B & ® & & % p @ T © 4 & & 4 & & G ¥ = @ ’+
3and, brown, very fine, siliy, argillaceous,
Galcare OUS & e © © ¢ e % & 4 & & &« = & & » & = 4§ » * & v & s 2

Clay, grayish-brown, sandy; shows earthy fracture; ‘
calcareous cONCIetionNsS o o o« s » s o o = s a s ¢ + o o & & & L
Clay, reddish-brown, sandy; shows earthy fracture;
calcarecus Concrebions « « o« s o » o & o » =« o 2 & 2 8 s s 8 2
Clay, gray, plastic; calcareous concretions » « ¢ « o s o o s ¢ « 1

po
N
Iz
£
Res!
=

Section of terrace deposits in 3EL sec. 22, T.

Soil and ¢lay, gray to grayish-brown. « o o o 5 s ¢ 4 o« 2 2 o o » 2
Clay, reddish-brown, porous, some carbonized plant
remains; conbains pebble and sand lenses « - s « » ¢« o « » » 10
Sand, black, frisble, conglameratic « o o + s & o o
Sand, brownish-crange on weathered surface, dark-
reddish-brown on fresh surface, argillacecus;
contains some dlisseminated gravele o o ¢ ¢ o ¢ ¢ 5 0 o 0 s s
Clay, brownish-orange, Sandys ¢ » s « o ¢ s« » s ¢ ¢ ¢ & o 2 o ¢ s

®
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Appendix B: Logs of Test Holes and Wells

The logs on the following pages record the materials penetrated in the
drilling of 182 test holes and wells. All the logs are of test holes except
those for wells 19N7W-30-2, 21N8W-19-1, and 21N9W-24~1. They are arranged by
townships, south to north and ranges, east to west. Within a township they
are arranged by section number and by serial number within the section. Those
logs described as sample logs were made by field and microscopic analysis of
the drill cuttings by Joseph E. Barclay. Those logs described as drillers?
logs were made by field analysis of the drill cuttings by the well driller.
The altitudes refer to ground level at the mouth of the hole and are in fest
above mean sea level.

83



17N7H-12-1s 1,432 feet east and 390 feet north of sSW 18N7W-12-1. W cor. Altitude, 1,ill.%, Telllier's iog
cors Driller's log supplied by Kingfisher Water Co. supplied by Hudgins, Thompson, Ball & Associztes.
Thiclmess  Depth Thickness Davth
(feet) {feet) (feet) (fent)
Sand 8 8 Clay < 5
Sand, fine 9 17 Sand, red 15 20
Sand, fine; gravel, {ins 5 22 Sand, coarse 4 24
Sand, coarse} gravel, [ine g 30 Sand, very coarse 8 3z
Gravel, fine 2 3z Clay 1 33
Gravel, coarse 2 3L Sand, reddish, coarse 7 LO
Red beds - - Sand, coarse; shale A L
17N7W-12-2, 1,432 feet east and 890 feet north of SW 18N7W-12-2. 3W cor, Altitude, 1,101.9. Drillerts log ‘
cor. Driller's log supplied by Kingfisher Water Co. supplied by Hudgine, Thompson, Ball & Aascclates.. ’
Sand, red b é Clay 18 18
Sand, very fine 10 16 Sand, coarse 7 25
Sand, whitej gravel, fine 9 25 Sand, very coarse 12 37
Sand, coarse 3 28
Sand, very coarse 5 3
Red }’,edsry — ..2 18N7W-12-3. 9% cor. Altitude, 1,116.6. Drillerts log
gupplied by Hudgins, Thompson, Ball & Associates.
17H7W=-12-3. 1,432 feet esast and 1,390 feet morth of SW  3eil, sandy; sand, finej clay 2z 32
cor. Drillerts log supplied by Kingfisher Water Co. Sand, coarse 16 48
Clay, red -— -—
Sand 5 5
Sand, very fine L g .
S5and, coarsei gravel, fine 16 25 1BN7W-12-4, SE cor. Altitude, 2,117.5. Driller's log
Sand, very coarse; gravel, coarse é 31 supplied by Hudgins, Thompson, Ball & Associates.
Red beds - -
Sand, red, fine 23 23
Clay 2L Uiy
18N7W-1-3. Ni cor. Altitude, 1,180. Drillerts log Sand, coarse 5 50
supplied by Hudgins, Thompson, Ball & Associates. Clay 1 51
Shale 2 53
Clay, red 10 1c
Clay, red; shale 20 30
Sand, red 6 36 18NW-13~5. WL cor. Altitude, 1,097.3. Drillerts log
Sandstone, red 10 ) supplied by Hudgins, Thompseon, Ball & Associates.
. Clay, sandy 21 2L
18N7W-1~ke 5% cor. Altiitude, 1,207.3. Drillerts log 3and, coarse 7 28
supplied by Hudgins, Thompson, Ball & Associates. Sand, fine 13 Ly
50il, sandy 10 10
Ei:? sandy e 5 :lﬁ.s 18N7W-13-6. SE cor. Altitude, 1,118.4. Drillerts log
Sand, cosrae, water-bearing 10.5 29 supplied by Hudgins, Thompsen, Ball & Assoclates.
Shale - - Sand, fins 58 58
Sand, coarse 7 (3
Shale —_ —~—
18N7W-1~5. SE cer. Altitude, 1,136.5. 9rlllerts log
supplied by Hudgins, Thompson, Ball & Associates.
18N7W=-13~T+ Center. Altituds, 1,117.0. Driller's log
Sand 20 20 supplied by Hudgine, Thompson, Ball & Associates.
Clay, sandy 20 L0
Cley 15 %5 Sand, fine 20 20
Sand 5 25
18N7W-8-1. Altitude, 2,137.5. 50 feet south and 15 Clay, sandy . 15 4G
. Sand, yellowish, coarse 10 50
t t 1 . . 4 -’
feet went of NE cor. Sample log Sand, white, coarse 8 ie
Cley, gray, sandy & & ‘
Sand and clay, gray and brown 1w 26 . 1
Sand and clay, reddish-brown I3 22 18R7W-13-8. SW cor. NEz. Altitude, 1,117.0. Drillerts
Clay, reddish-brown and gray, sendy g 27 log supplied by Hudging, Thompson, Ball & Associates.
Sand, brown, fine 5 32
Clay, meddish-brown, sandy 11 L3 S?Lmd. fine 20 -20
Sand and clay, brown; gravel, glay’ s:ndy d l? zg
medium; caliche i~ 55 P &g a.: aa: 15 5g
Red beds — -— and, coars 58

el

Sand, fine 3



TEEYA-15-0,  SWisWimnl,  Altitude, 1,118.0. Driller?s 18N7%-29,. 50 feet north and 20 feet west of SE cor.

log supnlied by Hudgins, Thompson, B2ll & Associates. hitituce, 1,039.7. GSample log.
ihickness Deptl: Thickness Depth
{f=at) {Feet) (feet) (feat)
Sand; fine 10 17 Sand, verv fine 11 13
LHS ‘ s wery fine ) L1
sand and clay et 20 flay, brown and gray, sandy;
Sand, fine 10 30 caliche 5 16
‘j"’mg’ ?fame 22 29 Gravel, arkesie, mediumj sand,
oamc, 1ine - mediun é 22
L8ITW-1-2. W cor, Altitude, 1,096,0. rillerts log  Toigrs Srkosic, medium cand and : o
AT z JRT bl B 2 A - -
supplied by Hudgins, Thompson, Ball & Associates. Gravel, medium; sand and slay,
lay, sandy 18 18 brown, calcareous 10 37
Sand, coarse 15 35 3and, medium; gravel, medium,
calcarsous 7 L
18NTW-17. 10 fest west and 55 feet north of 3E cors Red beds - =
Altitude, 1,100.7. Sample log.
Sand and cla ;
Ciay, red o mroun sandy, 52 32 18NSW-1. 60 feet north and 20 feet west of SE cor.
£ .
caicarscus; gravel, fine 11 43 Altitude, 1,146,9. Sample log.
Gravel, mediuwm; clay, red and " )
brown, sardy, celcereous 5 L8 Sand angd clay, browh 6 6
Bed beds i — — Clay, reddish-brown, sandy 5 11
Clay, brown, sandy, fine 5 15
13§W—19. 10 feet south and 100 feet east of W cor. Clla;g, brovn and gray, sandy 1-}- gg
NEZWE.  Altitude, 1,103.9. Sample log. dand, very fine
R - s 1,203.9 E & Clzy, grey and brown, sandy 16 48
Clay, brown, sandy & é Gravel, medium; sand, medium,
Sand and clay, brown 5 ) caloarecus 7 55
Sand and ¢lay, brown and gray 14 27 Red heds -- -
Clay, gray, sandy 5 32
£lay, brown and gray 5 37
3and and clay, brown: gravel,
fine 6 43 18M8W-3. 120 feet south and 15 feet west of NE cors
Sand and clay, brown; gravel, Altitude, 1,157.6. Sample log.
medium 7 50
Red beds P - Sand =ad clay, gray 6 &
Sand and clay, reddigh-brown
188¥W-~23-2, NE cor. Altitude, 1,100.7. Drilleris log and gray 10 16
supplied by Hudgins, Thoampson, Ball & Associates. Sand, very rime 11 27
Clay, redd. sh-brown, sandy 32
Clay d d i 3 3
Sa.n:g a::oa:'g;; 2.;2 18 Sand and ¢l ay, reddish-brown 38
Shale - o Clay, browi, sandy: gravel, fine L3

18NT-2h-3. SE cor. Altitude, 1,124.5. Drillerls log  Gvovel. wediwa; sand, medium 53

5
6
5
Sani very fine 5 L8
5
supplied ty thdginsg, Thompson, Ball & Assoclites. 1oy reddistobrown, sendys 4

gravel, madium 59
Sand, fine 13 15 Red beds - -
Sand, finej clay 10 25
Clay, coarse, sandy 5 30
gﬁﬁ” i:{]i.lo;';nzandy f: 23 188804, 75 feetr north and 10 feet east of SW cor.
Gand ! 3 43 Attitude, 1,115.7 Sample log.
Sand, coarse &
Shalé ,,:Ii f__ Sand, very fine 30 30
Clay, brown, sandy, ¢alcarsous 2 32
Gravel; mediun; gand, medium}
1807TW--27. 500 feet south and 15 feet west of WE cor. caliche 4 36
Adgitude, 1,078.1. Sample loz. Red beds - -
Clay, gray, sandy 6 &
Sand and clay, brown _ 5 il 18NgW~11-2. 20 feet north and 70 feet east of SW cor.
Glay, brown and gray, sendy 5 15 Altitude, 1,078.6. Sample log.
Sand, brown, cosrse; gravel, fine & 22 ]
Send, brown, coarse ‘ 5 27
Send; brown, coaraej gravel, fine 5 3z %ja_gfj ‘gf‘ﬁﬁnfinng avsy, sandy, b 6
Gravel, medium; sand, mediumj ] calcareous 5 11,
clay, red ] 37 Sand and clay, grayish-brown 5 16
Gravel, medium 5 42 Clay, brown, sandy 13 25
Red beds e - Red beds — -



B9W-12. 10 feet south and 10 feet west of NE cor.
Altitude, 1,075.3. Sampix log.
Thickness  Depth
{fee.) {feet)
Clay, brown, sandy, cslcareous 6 &
Sand and eclay, brown; gravel,
fine, calcapeous 5 11
Sand, mediumj gravel, medium,
calcarecus 11 22
Sand, coarse; gravel, fine,
calecareous 10 32
Red beds — —
19N7W-29. 75 feet west and 15 feet morth of SE core.
Altitude, 1,150.0., BSample log.
Clay, brown, sandy, calcarsous 6 )
Clay, brown and gray, sandy 16 22
Sand, very fine 1¢ 32
Sand and clay, brown; caliche i 43
Sand and clay, gray, calcarecus 10 53
Gravel, medium; sand, medium 11 LA
Send, coarsej gravel, Tine 5 &9
Sand and clay, brown; gravel,
medivm 5 h
Red beds — —
I9NTW-30-2. SWESE%. Irrigation well. Altitude, 1,182.7.
Drillerts log supplied by owner.
Sand b 3
Clay, sandy 33 38
Sand, fine 5 43
Clay, red and blue, hard, sandy 29 72
Sand, medium 20 92
Red beds o -
ASNTW=31-24 100 feeh south and 20 feet east of NW cor.

Aititude, 1,159.5. Sample log.
Clay, grayish-brown, sandy
Sand and ¢lay, light-brown
Clay, brown and gvay, sandy
Sand and elay, reddish-brown
Band and clay, brewn and

dark-gray
Sand end clay,

caliche
Sand and clay, light-brown;

gravel, mediumj caliche
Gravel, mediumi sand, medium
Cravel, medium; sand and clay
Red heds

light-brownj

1PNGH-3-2x

Altitude, 1,208.3. Sample log.

Sand and c¢lay, gray

Sand and ciay, gray; gravel, fine

Clay, gray, sandy

Sand, very fine

Clay, brown and gray, sandy

Jand, very fine

Clay, brown and gray, sandy

Send, very fine

Clay, reddish-brown, sandy

Clay, reddish-brown, sandy;
gravel, fine

Gravel, medium; clay, reddish-
brown, sandy

Red beds

R

5 feet north and 40 feet west

86

19NBW-4. 75 feet north and € feet 2ast of SW cor.
fltitude, 1,216.0. Sample log.
Thigkness Depth
(feet) (feet)

3and and ¢lay, brown & &
Clay, reddish-brown, sandy 16 22
Clay, brown, sandy 5 a7
Sand and clay, brown 10 37
3and, brown, medium 4 43
3and and clay, brown 10 53
Sand, very fine n &l
Sand and clay, brown 10 T4
Sand, very fine 5 79
Clay, brown, sandy & a5
Gravel, medium, sand and clay 5 20
Gravel, medium; sand, medium 5 g5
Cravel, medium; clay, brown and

gray, calcareous 1% 111
Glay, brown and gray, sandy,

calcarecus 5 116
Clay, reddish-brown; gravel, fine,

calecarecus 4 120
Aed beds —— -
19M8W=4. 390 feet north and 15 feet east of SW cors
Altitude, 1,219.8. Sample log.
Sand, brown, fine 3 6
3and ané clay, brown 5 n
Sand, brown, medium 5 16
Clay, brown and gray, sandy 11 27
Sand, browm, medium 10 37
Sand and clay, reddish-brown [ 43
Sand, brown, toarse 5 4B
Sand znd clay, brown 5 53
Sand, medium 5 58
Sand, coarse; gravel, fine 6 &4
3and; clay, red; gravel 5 6%
Red beds -— -
19NEW-8a 80 feet south and 15 feet west of NE cors

Altitude, 1,219.8. Sanple log.

Clay, brown, sandy 3 6
Sand, brown, medium 10 16
Glay, brown, sandy 13 22
Sand, brown, fine 5 27
Sand, very fine 5 32
Sand, medium 6 38
Sand, very fine 26 bl -
Clay, brown, sandy 26 90
Gravel, mediwa 5 95
19u8W-10-2. 40 feet soubth and 15 feet west of NE cor.
Altitude, 1,207.6. Sample log.

Clay, dark gray, sandy 2 2
Sand, coarsej gravel, fine 2 1L
Cley, gray and brown, sandy 11 22
Clay, brown, sandy 5 27
$Sand, very fine 37 &4
tlay, red, sandy 10 Th
Sand, very [ines caliche 16 2Q
Sand, finej caliche 5 95
19N8W~-12+ 55 Feet souwth and 15 feei west of NE cor.
Altitude, 1,225.7. Sample log.

Clay, brown 6 &
Clay, reddish-brown and gray, sandy 9 15

Red heds

-



1 NEW-14-1.

Altitude, 1,193.0, Sample log.

Thickness
{feet)
Sand, gray, medoom 6
Sand gnd ¢lay, Teddish-brown 10
Sand, brown, cosrse 6
Sand and clay, brown 31
Sand and clay, ved, calcarsous)
grave., fine 11
Clay and sand, grey 5
Clay, gray, sendy; gravel,
mediuy 5
Gravel, mediuwm 21

1ONB-14-2,
Albitude, 1,204...

Sand, brown, mediun &
Sand and elay, brown; grawel. fine 5
Sand, very fine 5
Sand and clay, brownj gravel, {ine 14
Sand, very fine 11
Sand and clay, brown, ealcareous;

gravel, fins 5
(lay, brown, sendy 5
Clay, grayish-brown, sandy; gravel,

medivm 5
Clay, brown and gray, sandy 6
Sand and ¢lay. brown 5
Clay, brownizhepray, eandy 16

Clay, brownigh- gray. sandy;

gravel;, ' ne 5
Gravel, medium 5
Clay, brown, sandy; gravel, fine 5
Gravel, medium; sand, mediws is
Red bads -

50 feet east and 75 feet north of SW

Depth
{teet)

&
16
22
23

6l
69

Th
95

COT»

19N8W-17. R70 fect north and 15 feet west of SE cor.
Altitude, 1,190.1. Sampls log.
Sand, brown, coavse 11 11
Sand, browz. medimm 5 16
Glay, brows anc grey, sandy 6 22
Sand. very fine 5 27
Tlay. reddishe.Town siliy 5 32
Clay, raddish~brown, sandy 5 1
Clay, brown and groy, sandy 11 L&
Clav, brown and gray, sandy,

caleareouns 5 53
Clay, reddish-b-own, sandy,

caloarcous 5 58
Clay, brown and grey, sandy;

caliche -
Sand. red, nmedivmj pravel,

medium 10 T4
Clay, red; geavyei, medium & T8
Red beds - -
IGNAW-24 . 195 fee. south end 15 feet west of NE cor.
Altituds, 1,188.2. Sample loge
Sand, very fine & &
Sand and elay, reddish-brown 14 22
Clay, brown, sandy 31 53
sand, very fine & 59
Clay, brown and gray, 3andy 5 6L
Sund, very fine; clay, brown 11 75
Sand, very {inej coilche 10 85
Clay and sand, reddish-brown;

gravel, fine 5 a0
Red bed - -

23 feet east and T5G feet north of SW cov.

a9

1gn-27-2.

1,480 ‘eet north and 780 feet wes of .0

cor. Allltude, 1,.70. . 3anpl. loge
Th.eknes . Depth
{foer’ {faen,
5011l; sand, brown, medium . &
Send, brown, medium 21 27
Sanc, brown, clayey 5 32
Sand, brown. medium 11 43
Sa.d, brown, fine L8
Sand, medium; clay, brown
and gray 5 53
Sand, brown, fine 13 &6
Grasel, medium 5 7
Red beds — —

1918W-31. 25 feet east and 10 feet scuth of MW cor. .
Altitude, 1,151.5. Semple log.
Sand, very [ine 15 156
3and, brown, medium & 22
Clay, brown and black, sandy 15 37
Clay, brown, sandy 6 43
CGrave!, mediumj sand and clay,

brown, calcarsous 8 51
Red beds — -—
1948W-33, 15 feet south and 100 feei east of NW cor.

Kltitude, 1,158.5. Saxple log.
Sand, very fine £
3and and ¢clay, brown 5
Sand, very fine 5
3and and c¢lay, brown: gravel,

fine 11
Clay, »rown, sandy -5
Cley, brown and gray, sandy;

gravel, medium 5
Gravel, mediuwn; sand, medium 10
Red beds -—

il
16

27
3R

37
L7

11
1é
22

31

1GRYW-10-2. 250 feet south 2nd 1,890 feet west o NE
cor. Altitude, 1,150.%. Sample log.
Sand and clay, gray b
Cley, brown, Sandy &
Clay, brown anc gray, sandy 10
Sand, coarse . 5
Gravel, iine; sand, coarse;

caliche 8
Red beds -
19NGW-1h, 10 feet south and 3% feel east
NEL. Altiivde, 1,14847. Sample log.
Sand and clay, dari-gray,

calcareocus &
Sand, ¢lay, brown and

gray 5
Sand and :lay, brown 5
Clay, brown, sandy 6
Gravel, medium; sand, medium;

caliche 9
Red beds -



1G094-22. 65 feel south and 5 feet west of HE car. 20NBW-17. 110 feet east and 15 feet norih of SW cor.
Altitude, 1,119.8. Sample log. Altitude, 1,257.0. Sample log.

Thickmess  Depih Thickness Depth

{feat} {feet) {feet) {feet)
Sand, very f{ine ) é 5 Sand and clay, gray 6 6
S‘a.nd, bruwn;‘medlwn 5 11 Clay, dark-brown and gray, sandy 5 n
Ea.nd, very Iine 5 16 Sand end clay, gray and brown 5 16
Sand and cley, brown 6 a2 Clay, brown and gray, sandy 6 22
Sand, medium; gravel, fine 5 27 Clay, brown and blaci, sandy 5 27
Gravel, mediumi sand, medium 14 L3 Clay, gray, sandy 5 32
Send, mediumj gravel, medium 5 L8 Sand, very Tine 5 38
Gravel, medium; sand, wedium, Sand and clay, grayish-brown 5 43
caloareous 4 52 Sand, very fine a1 b
Red beds -- - Clay, brown, sandy 10 7h
Clay, red, sandy 5 79

19NGU-24~2 4

Altitude, 1,164.4. Sample log.

650 feet south and 15 feet west of NT cor.

Red beds

20HEW-182.

Altitude, 1,254.2. 3Sample log.

100 feet east and 12 feet south of MW core

Clay, brown, sandy 11 11 Jamd and clay, brown [ 6
Sand, fine; caliche 11 22 send and clay, reddish-brown 5 11
Sangd, very fine 5 27 Clay, reddéish-brown, sandy pal 22
Clay, red, sandy; gravel,
fine > 2 20%8W-19 85 feet west and 20 feet north of 3E cor
o * Y mmd mrnve] noa—L1 . b .
Glay, red; sand and gravel, 4 58 Altitude, 1,241.7. Sacple log.
Red beds - - Sand, brown, medium & &
Clay, brown, sandy, calcareous 5 11
lay, brown, sandy 22 33
Sand, very fine Wl Th
5 . e
19NGW~26. 15 feet west and 15 feet south of FE cor, Sha‘f’ rod and_b; a¥3
Altitude, 1,132.1. Sawle log gravel, medium 5 77
3 Apdogedle SHNDIS L0Es Red beds — —
3and, brown, mezdiuwm, calcarsous ) &
Sand, dark-brown, medium, sitty, SOHEW-26. 35 feeb east and 15 feebt north of 5W cor.
calczrecus 5 11 Altitude, 1,258.7. Zample log.
Sand and elay, coerse, calcareous 1l 22
Jand, very fine 7 29 Clay, gray and brown, sandy & &
Red beds -— — Zang and clay, brown, caloarecus 5 11
Clay, gray and brown, sandy 5 16
Clay, reddish-brown and gray,
sandy 11 29
Glay, reddishe-brown, sandy 5 32
R0NEW-6. B85 feet east and 20 feeb south of NW sor. Clay, brown and gray, sandy 6 38
Altitude, 1,260.9. Sample log. Ped beds - —
Sand, gray, mediam ¢ 6 20E8W-27. 110 feet east and 15 fset south of MW cors
¥, brown, sandy 15 22 A PR 1
Sand, very Tine a1 L3 aliitude, 1,25G.5. Semple log.
E]e-gyéegzdulsh-‘brom _E tf (lay, darkegray and brown,
sandy, calcareous 6 é
Clay, brown, sandy 10 16
Sand and clay, reddish-brown
and dark-gray 6 22
20M8H-7. 333 feet south and 225 feet west of EL cor. ,Sni-:d’ :Zig:;;flirom silt 1; EZ
Altitude 1,274.8. Sample log. w2 . + 82 =2
4 Fed beds —
Sand, brown, mediun 3 6 .
Jand, very fine 5 11 Z0NBW-29. 75 fest north and 15 feet west of 5B cor.
Sand and clay, brown, calcarsous 16 an Aliitude, 1,224.8. - Sample logz.
Clay, brown and gray, sandy 15 42
Sand, very fine 8 N Slay, brown, sandy 1 11
Olay, reddish-brown and gray, Clay, brown, sandy, calecarsous 5 16
sandy 5 53 Sand, brown, medium 27 43
Clay, reddish~brown, sandy 11 il Sand and clay, trown 0 o3
Clay, red, sandy 5 49 Sand, very fine 5 58
Clay, red, sandy, calcarsous = 7h Clay, brown and gray, sancy & éi»
Clay, brown, sandy z 79 Sand, brown, medium 10 7
Clay, brown, sandy, calcarscus ) 83 Zand and clay, brown s 79
Sand, very fine 10 9% Jlay, brown, sandy & es
Clay, brown, sandy, calcareous 5 90
Clay, red, sandy & £

o
jeal



2089W-2-1. HW cor. Altitude 1,247.4.
supplied by city of Enid.

Drillerts log

Thickness  Depth
(feet) {feet.
Clay and sasnd 10 i
Sand 25 35
Red bed — ——
20N9W-2-7. NW cor. SWi. Altitude, 1,244.1. Sample
Sand and clay, brown and gray 10 i0
Sand end clay, grayish-brown 5 15
Sand and clar, gray and brown 5 20
Glay, brown and gray, sandy 10 30
Sanc and ¢lay, brown and groy 5 325
Clay, brown, silty, sandy 10 45
GClay, brown and rray, silty, sandy 15 60
Clay, reddish-brown, silty,
sandy; gravel, fine 7 &7
ked beds - —
20N9Y-2-3. 70 feet wost and 10 feet north of SE cor.
Altitude 1,252.9. Sample log.
Clay, brown and gray, sandy 32 22
Sand, very fine 17 49

Red beds

)

loge

20N9W-4-1. NE cor. Altituds, 2,225.7. Drillerts log
supplied by the city of BEnid.

Sand and clay 33 32
Sand 8 41
Sand and gravel 15 56
Hand, coarse 4 &0
Red beds - -
20NYi-5-2.  SWENWANWEINER. Altitude, 1,213.7. Drilleris
log supplied by J. E. Yarborough.

San  an topsoil 11 11
5 , fie, 11 22
Cl y white, so 26 L8
Grave . 2 50
208 . -5-3. SEANWENEZNWZ. Altitude, 1,207.3. Driller's
log supplicd by J. E. Yarborough.

Sand 27 27
Rocl, gray, hard 5 32
Sand; gravel 16 L8
Red beds — —
2009W-F—i, NEANEANWE. Altitude, 1,202.0. Drilleris
log aupplied by city of Enid.

Sand, fine 27 29
Sand, coarse 11 38
Red beds — -
20N9W-5-7. 45 feet eszst and 55 feel north of SW car,

Altitude, 1,174.3. Sample loge.

Sanc and clay, gray, calcareous;
gravel, medium b

Sand and clay, brown, calcareocus 16
Szand, very [ine 21
Sand, medium; gravel, medium,

calzareous 15
Gravel, medium 4
Red beds —

6

43

58
62

&9

20NGH-6-3, NELNEASEL. Altitude, 1,175.0. riller’s
log supplied by city of Enid.
Thickmess Dept..
{feet) (fest’
5 .id, fine 15 35
Sand, coa:se 25 60
Fed beds — -—

2OHGW-Emiy.  NWESWRSER. Altitude, 1,170.0. Drillerts
log supplied by nity of Enid.

Sand 5 5
Sand, fine 5 10
Clay, gray 5. 15
Clay, sandy 5. 20
Sand, fine : 10 30
San’. coarse 5 35
Craval, scdiam 15 50
San:, coarse 15 &5
Gravel and clay b 69.5
Red beds . _ ——
2089 -%. SHASELSWEs Altitude, 1,168.0. Driller's
log supplied by city of Zoid.
San. 5 5
Sand, fine 5 10
Clay, sandy 5 15
'Clay. bleck 10 25
Clay and sand 5 30
Sand, coarse 15 45
Sand, medium 5 50
3and, fine 5 55
gand, mediwm 5 60
RBrd bedg ) . ——
20N9W-7-2. NESNWANWE. Altitode, 1,142.0. Drilleris
log supplied by city of Enida.
Sand 5 5
Clay, sandy 10 15
Clay, black 10 25
Sand. fie e 35
Sand, coarse 10 45
Gravel. fine; clay 5 50
Send, medium 10 60
Red beds — -
20H9W-20-". NE cor. NWh. Sample log.
Sand and clay, brown 10 10
Sand, brown, medium 5 15
Send and elay, brown 10 25
Sani, medium; clay. brown,

sandy 30
Sand, wediuwm; clay, graylsh-

brown, sandy, calcarsous 5 35
Sand, mediuwa; gravel and clay,

calcareous 5 40
Send, medium; gravel, fine,

calcareous 5 45
Sand, coarse; gravel, medium,

calearsous 5 50
Sand, coarse; gravel, fine 5 55
Sand, medium; gravél and clay, 25 0

caloareous



20N10W-32-2. SEENEZNER. Altitude, 1,165.0. Drillaxts 23 7BW-u8-2. 0 cor. SER. Sample loge
log supplied by cily of Enid.
Thickness Jepty
Th.tknesg  Deplh (feei} ‘faet)
{fest) (feet)

Clay, brownish-gray, sandy ic 10
Saal 5 5 Clay. gray, sandy 5 15
Sand g 10 Clay gray, sandy, talcarecus ‘ 20
Clay. blue 10 20 Cla ; brown and gray. sandy,
Clay, gray; sand 5 25 calcareous 15 35
Sand, white, coarse 5 z0 . Red beds — —_—
Gravel and sand, white 15 L5 :
Jand and gravel, yellow 10 55 21N8W-19-1. WW cor. Public-supply well. Altitude,
Red beds - - 1,240.5. Driller's log supplied by city of Enid.
20MI0W-12-6. NWANWISER., Altitude, 1,160,0. Drillerts  oond and clay 10 10
. . Sand 10 20
log supplied by city of Enid. Sand and lay 10 ar
Sand f{ine; elay . e . 40
3335 fins 1‘53 i‘; Red beds and sand, Tine <0 g0
Send, medium 25 40
Sand, coarse 5 L5 21NEW-19~2. MW cor. SWh. Albtitude, 1,238.5. Drillerts
Gravel, fine 110 £5 o=z supplied by city of Enid. .
Gravel, fine; clay 5 60
Clay 25 a5 Sand, fine 10 16
Red beds —_ - flay and sand 25 a5
Red beds —— -

20N1OW~12-7. SEiNElSW:. Altitude, 1,160.0. Driller's

log supplied by city of Enid. 21NBW-1 ~4. 100 feet east and 100 feet north'cf SW cor.

Altitude, 2,247+ Sauple los.

gxg, fine lg %2 Clay, brown, sandy 5 5
Sand, medium 10 25 giazéml;r:wm, gandy: caliche 1g 2(5)
2gg: 2?):;1;2; i g 2(5) Clay brown, -andy; caliche - 5 25
Cravel, line 5 40 Clacgalic}o";m and gray, sandy; 5
gﬁ:i' ?ejg;?mclay 13 lgg 0.y, brawn, sandy; clai.he 5 35
Red beés — e Clay, brown and gray, sandy,
calcareous Lo 39
Red beds - .

20M10W-12-8, SEESEASWE. Altitude, 1.151.0. Drillerts
log supplied by city of Enid. 21 8W-19-6. SE cor. SWE. . itude, 1,237.3. Drillerts
log supplied by city of Eni.

Sand 5 5 ‘
Sand; fine 15 20 Sand 20 20
Sand. clayey 5 R5 Sand end lay 10 30
Clay red 5 30 Clay and sand 10, 40
San~, medium 5 35 Clay and sand, fine w0 50
San , coarse 5 49 Red beds — ——
Gra-el 5 45
Grav 1, medium 5 4
Fed beds - E_ 21NEW-.9— . NBE cor. N#i. .~ tltude, 1,233, Drillerf's
leg supplied by city of Enid,
JONIOW-13-3.  SWANELNWE. Altitude, 1,140.0. Driller's §an§ a.ng oAy L l}g %g
log supplied by city of Enid Dand ana grave
og supplied by city o . Sand 10 30
Sand 10 10 Cla,, gray 5 35
Clay. sandy 5 15 Hed beds — —
C ay, gray 5 20
Clay, black 5 23 21N8W 30. 70 feet soutt and 48 fret west of NE cor.
§§23;1m°g;§§ 13 2 5 Nik. Altitude, 1,232.7. Sample log.
b 2
Sand, coarse 5 &5 cL
1 ay, grav. sandy, calcarecus 10 10
gﬁ?ﬁlé fire 5 30 Sand, melium, calcareous 5 15
eas e T Sand, red, medium; clay, red 15 30
Cley, brown, calcareous sandy 10 £0
20Mi0W-14-2. SEANEESER. Altitude, 1,120.0. Drillerts ;i3 £737 &nd brown, oajcareous 0 >0
. . 2 2 'y . I ¥
1o supplied by city of Endd. cal- arecus 5 56
Clay, . ray and brown,
Sand, f{ine 10 10 : 60
Gravel, coarse 23 33 dcﬁl ;areous, sendy ..f —
Red beds — o Red beds
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21N9W~4~1s 15 feet south and 150 feet west of NE cor.
Altitude, 1,320.6. Sample log.
Thickness TDepth
{feet) (feet}

Clay, dark-gray, sandy ) 6
Clay, brown and gray, sandy 21 27
{lay, brownishered,

calcareous 4 31
Red beds — —
2IN9W-5, G580 feel east and 12 feet south of W cor.
Altitude, 1,308,5. Sample log.
Sand, gray, medium £ &
Ciay and sand, grayish-

brown, calcareous 16 22
Clay, gray, sandy 5 27
Sand, very fine 11 38
Clay, broamish-red,

aandy, calcareous 10 L8
Clay, brownish-red,

sandy 5 53
Red beds - _—
RINGW-9. 20 feet sast and 90 feet soubh of NW cor.

Altitude, 1,295.2, Sample log.

Sand and clay, brown and

gray & 4
Sand, very [ine 14 22
Clay, brown, sandy 11 33
Fed beds — —_
21N9W-10-2, 50 feet gouth and 15 feet west of NE cor.
Altitude, 1,318,8. 3ample log.

Sand and clay, brown and gray 11 11
Clay, brown and gray, sandy 5 16
Clay, brownish-red, sandy 17 33
Red beds -— -
219W-1h-2, 15 feet south and 85 feet west of KE cor.
Altitude, 1,26%.4. Sample loz.

Sand, brows, medium 6 2
Sand and clay, brown 16 22
Sand, very fine 15 38
Clay, reddish-brown,

sandy 10 L
Red beds - ——
21N%W~15. 65 feet south and 15 feet east of NN cor.
Altitude, 1,314.6. Sample log.

Sand, coarse 6 6
Clay, gray, sandy; gravel,

fine 2 11
Cley, gray, sandy 11 22
Sand and clay, brown and

gray; gravel, Pine 5 27
Clay, brown, sandy 15 43
Clay, reddish-brown, sandy 16 59

Red beds
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21NFW-20-3.

tltitude, 1,23L4.2. OSample log.

65 feet north and 50 feet west of SE cor.

Thickness Depth
(feet) {feet)

lay, gray and brown, sandy 3 [
Clay, grayish-brown, sandy;

gravel, fine 5 11
Sand and clay, gray 5 14
Clay, gray and brown, sandy & 22
Sand, very fine 5 27
3and and «lay, brown 5 32
S5and, medium; grevel, medium 5 37
Sand, medium; gravel, medium,

calcareous [ 43
Sand and clay, brownj gravel,

mediwn 10 53
Sand and clay, reddish-brown

gravel, medium 5 58
Clay, reddish~brown, seandy,

calcareous 6 bi,
Clay, reddish-brown, sandy,

calcareous; gravel, fine L 49
Clay, reddishk-brown and white,

sandy, calcareous 5 T
Clay, reddish-brown, sandy,

calcareous; gravel, fine 5 79
Clay, reddish-brown and gray,

calvarecus 6 85
Clay, reddish-brown, sandy,

calcareous; gravel, [ine 7 92
Red beds o -
21R9W-22-1. NW cor. Altitude, 1,283.8. Drillerts log
gupplied by city of Enid.
Sand and clay 10 10
Sand 30 L0
2INOW-22-4. 25 feet north and 65 feet sast of SW cor. NW:
Altitude, 1,275.2. Sample log.
Sand, brown, medium 35 35
Clay, red, sandy 5 40
Sand, red, very fine; clay, red 7 47
Red beds o -
21NOW-22-5. SW cor., MWi, Sample loge.
3and, brown, medium 5 5
Sand, reddish-brown, medium 15 20
Sand and clay, reddish-brown 5 25
Sand, reddish-brown, mediwm 5 30
Sand and c¢lay, reddish-brown 5 35
Clay, silty, calcarecus; sand,

gray, f{ine 11 46
Red beds — -
2ANGW-22~6, HW cors SWk. Altitude, 1,275.2. Driller's
log zupplied by city of Enid.
Sand and clay 1c 1c
Sand 35 L5
21N9W-23-1. NE cor. MWt. Altitude, 1,31C.0. Drillert's
loz supplied by city of Enid.
Clay and sand 20 20
Clay and red beds 16 30



DINGW-23-2. SW cor. NWk. Drillerts log supplied by
city of Enid.
Thickneas Depth
(feat) (feet)

Sand and clay 10 10
Clay and sand, white 10 20
Sand; clay, sandy 10 30
Clay and sand 10 4,0
Sand and cley 10 50
Red beds - -
21N9W-24-1, Pablic-supply well. 125 feet north and
95 feet west of SE cor. SWh. Altitude, 1,251.5.
Sample log.
Sand, reddish-brown, medium g 5
Sangd, reddish-brown, medium;

caliche 5 10
Sand, reddish-brown, medium 5 hES
Sand, fine 5 20
Sand and clay, reddish-brown 5 25
3and and clay, reddish-brown,

calcareous £ 30
Clay, reddish-brown, sandy;

caliche 3 43
Red beds - —_—
21N9W-24-5. NELSERSE:. Altitude, 1,237.9. Samples
and cores supplied by Geo. E. Failing Supply Co.
Sand, brown, fine, argillececus 10 10
Sand, brown, medium, argillaceous 20 30

Shale, reddish~brown moitled with

gray, silty, sandy, calcarecuss

shows earthy fracture 20 50
Shale, reddish-brown meottled with

gray, calcarecus; shows sarthy

fracture : 10 &0
Shale, reddish-brown, mottled with

gray, sandy, calcareous; shows

earthy fracture 10 70
Sandstone, light-gray, {ine-

grained, calcareous 0.5 0.5
Sandstone, moitled gray and red,

fine-grained, argillaceous,

calcarecus 1.5 T2

Shale, red mottled with gray, hard,

silty; calcite in veins; shows

conchoidal fracture 2 Th
Shale, red motiled with gray,

sandy, calcareous; shows

earthy fracture 3 77
No sample Le5
Shale, gray to red, sandy; shows

earthy fracture; amall cavities

lined with drusy calecite
Sandstone, banded red and brown

mottled with gray, very fine-

grained, argillaceous, calcarecus;

a few small cavities 15 97
Bhale, banded gray and red, eilty,

fissile, calcarsous} a few small

cavities 1 98
Sittstone, red mottled with gray,

argillaceons; shows sarthy

fracture} many small cevities

0.5 a2

lined with drusy calcite 3 101
No sample 1 102
Shale, red, silty, calcareous;

shows earthy fracture, a few

amall cavities b 106
No sample 1 107

92

21N9W-24-5. NELSEASER e=~contimued

Thickness
{feet)

3hale, red, silty, calcareous;
shows earthy fracture; a few
small cavities

Shale, gray, silty, calcareous,
shows earthy fracture; a few
small cayities

Shale, mottled red and gray, siliy,
calcareous; shows earthy fraciure;
2 fow small cavities

Shale, red, mottled with gray,
calearsous; shows starchy
fraciure; & few small caviiies

Shale, banded reddish-brown and
gray, fissile, calcareocus, &
few amall cavities

Yo sample

3hale, red mottled with gray,
calcareous; shows earthy
fracture; cavities up $¢ 1
inch in diameter

Shale, red mottled with gray;
shows earthy fracture; calcite
crystals in cavities and <racks

Siltatone, gray with reddish-
brown mettling, argillaceous,
fissile, calcareous; a few
small cavities

No sample

Siltstone, mottled red and gray,
argillacecug, calcareous,
cavities up to 1 inch in
diameter

Shale, red mottled with gray; shows
earthy fracture; cavities up to
1 inch in diameter with drusy
calcite

Shale, red, shows earthy fracturs;
cavities up to 1 inch in di-
aneber

Siltstone, red with gray mottling,
argillacecus

Shale, red metiled with gray,
silty; shows earthy fracture

Siltstone, red mottled with gray,
argillacecus, blocky to fissile,
calcareous; cavities up to 1
inch in diameter

Ne sample

3iitatone, red mottled with gray,
argillaceous, fissile, cavities
up to 1 inch in diameter

No sample

Siltstone, gray mottled with red,
blocky to fissile arglllaceous

No sample

Shale, red, hard; shows conchoidal
fracture

Shale, reddish~brown and red,
mottled with gray; shows earthy
to conchoidal fracture

Shale, banded red and brown, silty,
caleareons, shows earthy fracture

Shale, reddish-browm, calcareous,
shows earthy to concholdal
fracture

Shale, bluish-gray to reddish-brown,
calcareous; shows earthy fracture

Shale, red, calcareous, shows earthy
fracture; cavities up to 1 inch
in diameter

No sample

05

0.5

2.5

Lol

O n
-

L]

1.5

Depth
(feet)

108
10845

109

113
114

118

120.5

125

128

131
133.5
137.5

140.5
3
L7

148

150.5
151

153

158
159

163
164

165
16645



2ANP2h-5,  NEESELSER s-mcontinued RINGW-27-3+ IWLSWE. Sample loge.

Thickness Depth Thickness  Depih
{feet) (feet) (feet) (feet)
3Shale, red, calearecus, shows earthy jand, brown, mediwm; clay,
fracture; cavities up to 1 inch brown, sandy 10 10
in diameter 1.5 168 Sand and clay, brown 15 20

Siltstone, reddish-brown and gray, 5and, brown, cosrge 5 25
argiliaceous, calcareous; shows 3and and clay, brown 10 35
earthy fracture 1 169 Sand and clay, brown, calcareous 5 40

Ho sample Cs5 16945 Clay, brown, sandy; caliche ‘ 5 LS

Shale, red, hard, silty, calcareocus; Clay, brown, sandys caliche;
shows earthy fracture; a few gravel, fine 5 50
small cavities 2 1715 Sand snd cley, brown; gravel,

Shal:, red, silty, calcarsous; thin Tine; caliche 13 63
veins of satinepar gypsum; a Red beds - fd
few small cavities 1.5 173

Siltstone, bluish-gray and red,
calecareous, argiilaceous 0.5 T 173.% 2INGW-27-Ly W cors SwhSWh. Sample log.

Mo sample 245 176

Shale, red; hard, calcareous; Clay and sand, brown and gray ] 5
shows concholdsl fracture; Clay and sand, brown and grey;
thin sheets of selenite caliche 5 10
gypsum 2 178 Clay, brown, sandy 10 20

Shale, red, hard, calcaresus; Clay, btrown and gray, sandy 20 40
shows concholdal fracture; {lsy, brown and gray, sandy 10 50
Eypsum in veins and nodules 5 183 Cravel, mediumj ¢lay, brown and

Shale, blulsh-gray and red, sandy 10 60
talecarscous, shows blocky Red beds —r —
fraeture; thin veins of gypsum 1.5 184.5

Ne sample 1 1B5.5

Shale, red mottled with grayish- 21NGW-28-2. SWiSELSE:. Altitude, 3,230.0. Drillerts
blue, hard; shows sarthy to log supplied by city of Enld.
conchoidal fracture; gypsum in
veins and nodules 25 128 Sand 10 10

Shale, bluish-gray motiled with clay, gray 5 15
red, shows sarthy fracture 1 189 Clay, sandy 5 20

Shale, red, hard, calcarsousj Sand, fine 15 35
shows earthy to concheldial Clay, sandy 5 40
fracture; thin veins of gypsum é 195 Sand, coarse 20 60

Red beds o -
21N9W~25-4. NW cor. Altitude, 1,288. Drilleris log ZINFW-32-3, SWASEINELSWE. Altitude, 1,213.9. Drillerts
supplied by city of Enid. log supplied by J. Es Yarborough.

Sand and clay 10 10 Sand and topsoil 11 1

(lay and sand 10 20 Sand, fine 11 22

Sand 20 40 Sand, coarsej gravel, fine 15 37

Sand 1o 5¢ Red beds - —

Red beds -— ——

21N9W-32~L . MWANEASELSWE. Altitude, 1,210.5. Drillerts
. log supplied by Js E. Yarboroughs
21N9W-27-1. NEESwiswil. Altitude, 1,239.7. Driller's

log supplied by city of Enid. Sand and topsoil 11 11
Sand 5 16
Sand 5 5 Sand, coarse 6 22
Glay, sandy 5 10 Sand, fine e 32
Clay, red 5 15 Sand, coarse 5 -y
Sand, fire 28 40 Red beds - -
Clay, red 5 45
Gravel, fine 15 60
Red beds - — 2INIH-32-5.  NWRNWESEISWE. Altitude, 1,205.8, Drillerts
log supplied by J. E. Yarborough.
Sand and topseoil 11 11
QINGW-27-2. NELSELSEL. Altitude, 1,270.0. Drillerts log Sand, fine b1 25
supplied by eity of Bnid. Clay, streaks 4 29
Sand, €oarse 3 32
Sand pia] 10 Sand, coarge; gravel, fine to
Sand, fine 5 15 coarse 11 43
Clay, red 5 20 Sand, coarse; gravel 3 46
Red beds _ - Red beds — ——

93



2IN9W-32-6. SWESERSELSW.. Altitude, 1,210.4. Drillerfs 21N9W-36-2. 15 feet north and 100 feet east of 5 cor.

log supplied by J+ E. Yarborough. Altitude, 1,264.5. Sampls log.
Thickness Depth Thickness Depth
(feet) (fest) (feet) (reet)
Sand and topsoil 11 11 Sand, brown, medium [ b
Sand 21 a2 (lay, brown and gray, sandy 10 16
Sand and gravel 11 43 8and, very {ine 1 27
Gravel 10 53 Clay. brown and gray, sandy 5 32
Ried beds —_— - Red beds —_ —

21N10W-10. 15 feet north and 90 feet west of SE cor.
21M9W-32~7. NEASEESELSWE. Altitude, 1,2104;. Drillerts Altitude, 1,247.8. Sample loge
log supplied by J. E. Yarborough.

Sand, brown, medium & &
Sand 22 22 Sand, brown, medium; gravel, fine 10 1%
Sang, fine 15 37 (lay, brown, sandy ) 22
Sand and gravel 1, 51 Sand, brown, medium; gravel, fine n 33
Red beds — - Sand, byown, medium 5 38
Sand, brown, medium; gravel, fine & 43
Sand, very fine 5 48
. Clay, grayish-brown, sandy,
2AN9W-32-8. NWESEESWISER, Altitnde, 1,220.0. Drillerts cal~areous 5 53
log supplied by city of Enid. (lay, brown, sandy; gravel fine 5 58
Tlay, gray, sandy; gravel, medimm b 64
Topsoll 5 5 Clay, dark~gray, sandy; gravel,
Sand 5 10 med:-un 5 &9
Sand, fine 5 15 Clay, bi-~ck- gravel, medium 5 4
Clay, reds sand 5 20 Clay, “rown asnd black; gravel,
Clay, red 5 25 medium & 80
Sand, yellew, fine; gravel, Red beds _ —
coarae 20 L5
Red beds — —

21NLOW=-12-2. 1% feet south and 215 feet east of MW
gors Altitude, 1,269.7. Sampla log.

21N9W-32-9. SEZNEESER. Altifude, 1,224.0. Drillerts Clay, brown, sandy n 11
log supplied by city of Enid. Sand, browvm, medium 9 20

Clsy, brown, sandy 2 22
Sand 5 5 Sand, brownish-red, medium 5 27
Clay, sandy 10 15 {lay, brownish-red, silty 6 33
Clay, red, sandy 20 35 Sand, brownish-red, medium 5 is8
Clay, gray 5 L0 (lay, brownish-red, sandy 5 43
QGravel, fine 5 L5 Sand, brownish-red, medium 5 L8
Gravel, medium 5 %0 Sand, very [ine 5 53
Gravel, mediums clay 5 55 Sand, brownish-red, medium 6 59
Red beds - — Sand, very fine 5 6L

Gravel, medivm 5 £9

Sand, mediwm; gravel, fine 13 a2

1
3
]
]

Red beds
2INOW=33w2. NWESWINEZ., Altitude, 1,225.0s Drillerts

log supplied by city of Enid.
21IN10W-12-3, 20 feget morth and 130 feet west of SE

Sand 5 3 cors Altitude, 1,262.1. Sample log.

Clay, blue 5 10

Clay, sandy 10 20 Sand, brown, msdium s )

Sand, fine e 30 Clay. graylsh-brown, sandy 21 27

Sand, medium 5 35 Clay, brown, sandy 16 43

Clay, sandy 5 40 Sand, very fine 10 5

Gravel, fine 15 55 Gravel, medium; sand and clay, Ted 11 64

Red beds - _ Cravel, mediuwe, sandy 19 83
Red beds — ——

2IN9W-33~3,. SEisBRswiswi. Altitude, 1,229.0. Drillerts 21WiOW-16-2. 700 feet north and 726 feet east of SW

log supplied by city of Enid. cors Altitude, 1,214.8. Sample lop.

Tepsoil 5 5 Clay, brown, sandy 1l 11
Sand 5 10 (ley, brown, sandy; sand, medium 5 16
Sand and clay, gray 5 15 Sand, coarse; gravel, fine 1l 27
Sand, yellow, fine 5 20 Sand, ¢ocarse; gravel; fine,

Sand, yellow, medium 20 40 argillaceocus, calcareous 5 32
Sand, whitej gravel, coarse 15 55 Sand, coarse; gravel, medium 8 50
Red beds - —_— Red beds — _

s



2INIOW-24. 15 feet south end 110 feet east of NW cor. 22M10W-29. 85 feet south and 15 feet west of NE cor.

Altitude, 1,247.9. Sample log. Altitude, 1,094.9. Sample log.
Thickness  Depth Thickness Depth
{feet) {fest) {feet) (foet)
Sand, brown, medium A 6 Clay, brown, sandy & 6
Sand and clay, brownish-red 5 11 Clay, brown and gray, sandy 5 11
Sand, very fine 21 32 Clay, reddish-brown, sandy 5 16
Sand, brownish-red, coarse; Clay, brown, sandy 6 2
caliche 1 33 Clay, red, sandy 5 27
Clay, brown, calcareous g 41 Clay, brown, sandy 5 32
Clay and sand, brown, Clay and sand, reddish-brown
caleareocus; gravel, fine 2 43 and gray 21 53
Sand, brown, calcareocus; gravel, {lay, rved, sandy; gravel, fine 5 58
fine 10 53 Sand and clay, red; gravel, fine é a4
Red beds —_ -— Gravel, mediumj sand, coarse 5 49
Red beds - —

22N10W=4. 160 feet south and 7 feet east of NW cor.
Altitude, 1,365.7. Sample log. 22H10W-34. 35 teet north and 65 feet weat of SE cor.
Altitude, 1,270.0. Sample log.

Clay, gray, sandy 6 6
Clay, reddish-brown, sandy, Clay, reddish-brown, sandy 6 b
calcaraous 5 11 Sand, fine; caliche 3 11
Clay, reddish-brown, sandy, caliche 16 27 {lay, red, sandy 21 32
Shale, reddish-breown, silty, Sand, red, mediun 6 38
calcareous 5 32 Sand, red, medium; gravel, fine 10 L8
Shale, brown, sandy, calcareous 5 37 Gravel, medigm 5 33
3and, medium &4 57
22N1OW-7, 20 feet south and 45 fest west of NE cor. Gravery redun 2 7
Altitude, 1,363.4. Sample log.
gi:ﬁ'azzﬂﬁa;ndbﬁﬁ' i i? ;g 22N10W-34. 15 feet south and 35 feet west of NE cor.
, . p
Sand, brown, mediux 1% 22 Altitude, 1,317-4. 3ample logs
Sand and clay, brown 11 & ]
Clay, reddish-brown, sandy 10 T4 :ig “ﬂiaﬁaﬁeﬁg 14 22
Clay, brown, sandy; caliche 5 79 Cla.y,and sa;ld, brown 11 33
Clay, red, sandy; gravel, fins 9 8g Sand and clay, brown 10 L3
Red beds -= == Ciay, brownish-red, sandy,
calcareous 4 47
Red beds - -

R2N10W-9. 100 feet north and 15 feet eaat of SW cor.
Altitude, 1,312.6. Sample log.

22N11W-3. &% feet north and 10 feet east of SW cor.

gg: ;;:;'T’S:ﬁmd;y g li Altitude, 1,333.5. Sample log.
gi:i: g:reﬁnfrgﬁzg-brm, sandy 135' gg Sand, medium; gravel, fine L 6 é
Clay, reddish-brown, sandy 10 a7 Sa.ngi;.gd clay, brown; gravel, 5 1
Red beda - - Clay, brown, sandy; gravel, fine 5 16
Clay, brown, sandy 6 22
22NLOW-19. 180 feat south and 8 feet wast of NE cor. Sand and clay, brown; gravel, 10 32
Aliltude, 1,312.1. Sample log. Clay, brown, sandy; gravel, fine g 27
—— Clay, brown, sandy 43
Clay, b and gray, sandy 22 22 Clay: gray and brown, sandy,
Clay, dark brown and gray, sendy 5 27 . a3 5 48
Clay, brown and grey, sandy 5 32 calcareoua; gravel, medium
Clay, reddish-brown, sandy 5 37 Clay, evay, sendy, caleareous;
Sand, very fine 1% 23 gravel, fine 5 53
Clay, brown, ssndy 1 Bis Clay, gray, sendy; gravel, 58
Gravel, madium; sand, coarse 10 7h o me%‘“"’dﬁalfcm 4 @ g 67
Gravel, mediwz; send and clay, red 5 79 ;::v:easme w3 8and, coars — —
Red beds - a— b
22N10W~-25, 80 feet south and 10 fest t of NW . 22821W-7-24 1,320 [eet west of NE cor. Altitude,
Altitude, 1,307.8. Sampleaﬁog. ee% sast o eer 1,3048, Driller's log supplisd by Alexsnder & Pollard.
No sample 22 22 Sand, fine; clay stresks 20 20
Sand, brown, medium 21 L3 Zlay, red and white, sandy 18 38
Sand and clay, brown 10 53 Hocis ' 2 P
Clay, reddish~brown, sandy 10 é3 3and, fine 7 47
3and, fine; gravel [ 53
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1,20 feal epast of LW cora

=i

Zand, fine; clay streaks; gravel
fied beds

21 -8-2e  NE cor. Altitude, 1,315.0.
supplied by Alexander & Pollard.

Sand, fine; clay streaks 55
Sand; fine 5
Sand, coarse; gravel 6
Sand, medium I
Red beds —_—
22N11W~9-1, NE cor. Altitunde, 1,326.1.
supplied by Alexander & Pollard.

Sand, fine 3
Clay, sandy; sand streaks 44
Rock 2
Clay, yellow, sandy 10
Zand, coarse; gravel 3
Sand, fine 2
Fed beds -—
22N11W-9~2, N cor. Altitude, 1,317.8.
supplied by Alexander & Pollard.

5and, [ine 3
Clay, =andy [
Sand, red, fine 19
Ciay, white, sandy 7
Sand, fine 17
Sand, coarse; gravel 6
Red beds -
22811993, MW cor. Altitude, 1,308.3.
supplied by Alexander & Pollard.

Sand, finef clay streaks he
Send, c¢oarse; gravel 14
Red beds —
2aNL1W-9~4s EE cor. Altitude, 1,329.8.
supplied by Alexander & Pollerd.

Sand, finej clay streaks 40
Rocks 2
Clay, red and white, sandy 3
Sand, ine 7
Clay, red, sandy 3
Clay, yellow, sandy 7
Sane, medium 3
Red beds -
22N1AN-5=5, SE cor. Altitude, 1,320.6.

supplied by Alexander & Pollard.

Sand, fine; clay streaks; rock at 38
feet
Red beds

&0

JRNaTE-E

froehj

Altitude,
Triilerts lopg supplied by Liewander %

Lepth
Lieel)

Driilerts log

55
80
b6
70

Driller*s log

Drillerts log

42
56

Driller's leg

40

Drillerts log

60

Follard.

2231 1h-15-1.
Uriiler's log supplied

Sand,
“lay,
Sand,
Clay,
Sand,
Sand,

brown, [ine
sandy

fine

aandy

line

coarse; gravel

Red beds

22N1IW-16-2 »

Guhy mile eaat of MWW cor.

E cor. Altitude, 1,3li.8.

‘ Altitude, 1,314.9.
by Alexander & Pollard.

Thickness  Depth
(feet) {feet)
17 17
5 22
24 L6
11 57
b 53
6 49

Drillerts log

supplied by Alexander & Pollard.

3and, fine; clzr sireaks 60 &0
Send, medium 2 62
Red beds —— _
22N11W-17-1, 1,320 feet east of NW cor. Altitude,
1,291.6. Drillerts log supplied by Alexander & Pollard.
3and, brown, fine 16 16
Clay, sandy 7 23
Sand, fines clay; gravel (trace} 27 50
Fed beds —— —
22M1IW-17-2. 1,320 feet west of NE cor. Altilude,
1,297.2. Driller*s log supplied by Alexander & Pollard.
Sand, brown, fine; clay strealk 28 28
Clay, sandy 17 45
Band, medium 5 30
Sand, coarse; gmavel 2 52
Red beds — —
22N1IW-17-3. ¥} cor. Altitude, 1,287.25., Driller's
log supplied by Alexander & Pollard.

Sand, fine 20 20
Cisy, sandy 12 3z
3and, fine 9 41
Sand, coarse; gravel 5 L6
Red beds - -
22N11W-17-5, WE cor. Altitude, 1,271.2. Drillerts
log supplied by Alexander & Pollard.

Sand, fine 17 17
Ciay, black, sandy 1 28
Sand, coarse; gravel 4 32
Red beds _— —
A2NLIW-18-2, NW cor. Altitude, 1,290.3. Driller's
log supplied by Alexander & Pollard.

Sand, fine 21 21
Clay, ssndy 7 28
Sand, fins 3 31
Sand, coarse; gravel 7 a8
Sand, medium 6 INA
Sand, coarse} gravel 4 L8
Red beds — —
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22N11W-18-3, 1,320 fest west of NE cor. Aliitude, 2INLAW~20~5. We cors Altitude, 1,275.2. Driller's
1,287.6. Drillerts log supplied by Alexander & Pollard. log supplied by Alexander & Poliard.
Thickness  Depth Thickness Depth
(feet) {feet) (feet) (feet)
Sand, brown, fine 4 3 Sand, fine 15 15
Sand, finej clay streaks 29 35 Clay, red, sandy 5 21
Sard, fine 4 a5 Sand, coarse; pgravel 14 35
Sand, coarse; gravel 5 Ly Red beds - -
Red beda _— —
2N1IW-18-4. 1,320 feet aast of NW cor. Altitude, 22N1TW--21-2+ WE cor. Altitude, 1,30%.4. ODrillerts
1,289.8. ODriller's log supplied by Alexander & Poilard., 10E supplied by Alexander & Pollard.
: Sand, fine; clay streaks 58 58
Sand, » ¢
Clay, santy’ 2 1 Sand, coarse; gravel 10 68 .
Sand, fine; clay streaks 19 30 Fed beds - -
Clay, blue, sandy 8 38
Sand, coarse; gravel 7 L5
Hed beds —-— —— 22N11W-21-3. Ni cor, Altitude, 1,306.6. Drillerts
log supplied by Alexander & Pollards
22N1IW-19-3. 1,320 feet west of NG cor. Altitude, Sand, brown, fine; cl 12 12 .
1,272.6. Drillerts log supplicd by Alexander & POLlard.  canc’ maq, Fine = - 37 @
Sand, brown, fine 9 2 gijﬁ Tine ; 23
gﬁ: fvﬁg: Fgﬁh ]6_ ig Sasd{) ;oame; gravel 12 T0
Sand, coarse; gravel iz 28 fied bede - -
Red heds — ——
20N11%-21-4a Ei cap. Altitude, 1,303.3. Drillerts
22N1IW-19-4e 1,320 feet east of MW cor. Altitude, log supplied by Alexandsr & Pollard.
sl i A ] 1 - _
1,260.4. Drillerts log supplied by Alexander & Pollard Sand, fine; clay streaks 33 33
Glay, sandy - 17 50
Sangd, brown, {ine £ e
Clay: black. sandy ‘37 g‘é Sand, fine; clay streak 16 b6
Red beds - o€ Red beds = >
: 22WM11W-2)~5, Center. Altitude, 1,299.0. Drillerts
22N11W-20-2. NE core. Altitude, 1,298.7. Drillerts : P
log supplied by Alexander & Pollarda ’ log supplied by Alexander & Follard.
Sand, brown, fine 7 " Sand, [inej 7lay atreaks,
Clay: red, ;andy 7 i sandstone layer at 45 feet 59 5%
Clay, white, sandy 1 15 Sand, medium ‘ 1 &2
Sand, red, fine; clay streaks 13 28 Red beds - -
Clay, sandy A 32
Sand, fine; clay streaks 24 56
Sand, coarssj gravel 7 &3 22NV W-21-6, 1,000 feet east of SW cor. Altitude,
Red beds - - 1,2%3.8. Drillerts log supplied by Alexander & Pollard.
Sand, fipe; clay streaks L5 45
22N11W-20-3, 1,320 feet west of NE cor. Altitude, Rock 3 48
0.3, : p . GSand, fins; clay streaks i 55
;,3 3. Drillerts log supplied by Alexander & Pollard Sand: med i:mz H 55
Sand, brown, fine 14 14 Red beds e -
Clay, sandy L 18
Sand, fine 13 21 :
Clay, sandy I 35 22N11W-21-7« S5E cor. Altitude, 1,30i.l. Driller?s
Sand, fine; clay streaks 24 59 log supplied by Alexander & Pollard.
Sand, coarsej gravel 8 &7
Red beds - — Sand, fine; clay streaks 35 35
fo BaETple 25 &0
22N3AW=-20-4. 3,320 feet east of MW cor. Altitude,
1,290.0. Driller?s log supplied by Alexander & Pollard. 22N11W-21~8+ LOC feet north of 3% cor. Altitude,
1,300.1. Drillerts loz supplied by Alexandsr & Poliard.
Sand, brown, fine 8 8
Clay, zandy 3 11 Sand, fine; clay stresks 62 62
Sand, red, finey clay 33 iy Hed beds - -
Sand, coarse 5 L9
Sand, coarge; gravel i 50
GClay, red 2 52
Red beds — _—
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22M11W-21=9. 60 fest north of SE cor. Altitude, 22N11W-30-2, WE cor. Altitude, 1,265.3, Drillerts
1,299.4. Drilles's log supplied by Alexander & Follard. 198 supplied by Alexander & Pollard.

Thickness Depth Thicknbkss Depth

(fest) (fﬁ:t) {feet} {reet)
Sand, finey clay streaks 35 35 %?:;: xg?n; {ine ) g JJ?.
Clay, red and white, sandy 10 L5 Clay, red andy 1 15
Sand, fine; clay streaks 17 62 Send, fine 5 20
Sand, fine b 66 Sand, coarse 3 23
Red beds - - Sand, coarsej gravel 7 30

Red beds

22N11W-23-10. 1,320 feei west of SE cor. Altitude,
1,308.4. DTrillerts log supplied by Alexander & Pellard. 22K110-30-3,. 1,320 feet west of NE cor. Altitude,
1,287.6. Driller's log supplied by Alexander & Pollard.

Sand, fine 15 15
Clay, sandy 15 30 Sand, brown, fine 9 9
Sand, fine 5 35 Clay, red, sandy n 20
{lay, sandy 7 b2 Sand, fine 3 23
.Sandstone 3 45 Sand, coarsej gravel 5 28
Clay, sandy 14 59 Red beds — -
Sand, red, {ine, hard 10 69
Sand, fine 4 73
Red beds —_ fag 22M11W-32-2. NE cor. Altitude, 1,274.9. Drillerta
log supplied by Alexander & Pollard.
221 1W~22«2. 100 feet west of SW cor. Altitude,
1,229.2. Drillerts log supplied by Alexander & Pollard. gﬁ;: Erowni figedy ig ;'(5)
Sand, fine 8 ag
Sand, fine 5 5 Sand, coarsej gravel 8 46
Clay, gray, sandy 6 pa Red beds — -
Sand, red, fine 1, 25
Clay, red and white, sandy 13 e
Rock - — 22N 1W=32-3. 660 feet west of ¥E cor. Altitude,
1,273.5. Driller's log supplisd by Alexender & Pollard.
2281 1W-26~-2+ 90 feet north and 18 feet sast of SW cors b 11
Atitude, 1,277.7. Sample log. gi:g: bﬁ:n: sandy L :ﬁ'
. . s 0
Sand, grayish~brown, medium 6 [ gﬁg’ goira‘:-;eflga::? aks 29 22
Sand and clay, brown; gravel, fine 5 11 Sed f)ads * _ —
Sand and clay, brown; gravel, fine;
-caliche 5 14
Clay, brown and gray, sandy 6 22 2OWL1W-32-h» 1,320 feet east of Nk cor. Altituds,
Sand and clay, brown; gravel, fine 5 27 1,272:7. Driller's log supplied by Alexander & Pollard.
Clay, brown and gray, sandy 5 32
Glay, reddish-brown, sandy 5 37 Sand, brown 8 8
Send and clay, reddish-brown 11 48 Clay, blue, sandy 3 11
Sand and clay, brown 5 53 Clay, brown, sandy 7 18
Sand, brown, medium 5 58 Sard, fine; clay 15 33
Sand, brown, coarse 6 &4 Sand, coarse; gravel 9 A2
Sand, brown, Esdium 10 74 Fed beds —— _—
Sand and ¢lay, brown 5 79
Gravel, fine 2 g1
Red beds - — 22MAW-32=5. 660 feet sast of NE cor. Altitude,
1,271.0. Drillerts log supplied by Alexsnder & Pollard.
22N11W-28. 95 feet south of NE cor. Altitude, 1,298.7. Sand, brown 7 7
Drillerts log supplied by Alexander & Pollard. Clay, sand 26 33
Sand, fine & 37
Sand, fine 5 3 3and, coarsej gravel 5 52
Clay, gray, sandy 6 n Red beds -~ —
Sand, red, fine 19 a0
Clay, red and white, sandy 8 3e
Sand or limestone; drill could 2ON11W-32-6. N& cors Altitude, 1,264.4. Drillerts
not go farther 1 3% log supplied by Alexander & Pollard.
22K11W-29-1. Wi cor. Altitude, 1,260.7. Driller's Sand, brewn 8 g
log supplied by Alexander & Pollard. Clay, grey, sandy ] Ry
Sand, fine 7 7 e, ot m:y ? %
» ay, red; san
Clay, sandy 1 8 15 Sand, fine 10 35
and, coarsep grave 7 2 Sand, coarse; gravel 2 37
Sand, fine 6 o Clay, red, sandy 3 40
Sand, coarse; gravel 4 34 Sand, coarse; gravel 1 41
Red beds - -~ Red beds - -
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22N1W-32-7. 1,980 feet sast of MW cor. Altitude, 22N12H-12-4+ NW cor. Altitude, 1,265.3. Driller's
1,256.3. Driller's log supplied by Alexander & Pollard.  log supplied by Alexander & Pellard.

Thickness  Depth Thickness Depth
(faet) (feet) {feet) (feet)
Sand, brownj soil b 6 Sand, fine 6 6
gand, fine 3 ? Sand, coarse; gravel 15 21
Clay, sandy b L Red beds ' - -
Sand, herd, medium 6 20
Sand, coarsej gravel 17 37
Red beds - - 22K12W-13-3. 1,320 feet east of MJ cor. Altitude,

1,266 Drilierts log supplied by Alexander & Pollard.
QWMW-32-8. 1,320 feet east of MW cor. Altitude,

1,253.4. Drillerts log supplied by Alexander & Pellsrd.  Sand, brown, fine 10 10

Sand, coarae; gravel 11 2]
Sand, brown; soil 5 5 Red beds —- —
Clay, red, sandy L *]

Sand, fine N 13

Sand, coarse; gravel 5 18 23M11W-7. 3G feet north and 15 feet west of SE cor.
Glay, sandy 3 23 Altitude, 1,339.9, Sauple log.

Sand, fine 1 22

Clay, sandy; sand, coarse; gravel é 28 Sand, fine 2 2
Red beds - - Clay, grayish-brown, sandy I )

Sand and elay, gray 5 11
22N21W-32-9. 660 feet east of NW cor. Altitude, 1,253.0, Clay and sand, brown and gray
Drillerts log supplied by Alexander & Pollard. calcareous 5 14

Sand, light-brown, medium [ an
Sand, browni soll 5 5 Sand and clay, brown, calcareocus 5 i
Clay, black, sandy 2 7 Clay, brown, sandy, calcareous 5 12
Clay, tan, sandy 3 10 Sand and clay, brown, calcarecus 5 7
Sand, red, cofrse; gravel 3 13 Clay, reddish-brown and gray, )

Sand, coarsej gravel [ 13 sandy, caleareons [ L3
Clay, red; sand and gravel 3 25 Gravel, mediumj sand, coarse 5 L8
Sand, coarse; gravel 1 26 Band, coarse; gravel, medium 5 53
Red beda — — Sand, gravel, and clay,

reddish-brown 5 58
22N13W-32-10. MW cor. Altitude, 1,251.0. Driller's Gravel, medium clay, reddish o ”

t H] »

log supplied by Alexander & Pollard, brown and gray, calcarecus 6 85
5and, brown, fine; soil 5 5 Sand and gravel, medium 3 ag
Sand: fine ' ? 4 9 Red beds — -—
Sand, coarse; gravel & 15
Clay, red; sand g 23
Sand, coarge; gravel 2 a5 23NI1W-8, 126 feet south and 12 feei west of NE cor.
Clay, red 2 2% Altitude, 1,365.%. Sample log.
Red beds — .

Sand, wvery fins 6 I3
22N11W-33-1. N cor. Altituds, 1,279.9. Drillerts gands 32%9‘}1513"5 4 %;L
lag eupplied by Alexander & Pollard. dan a and clay, brown 5 ps
Sand, fine 13 13 Clay, brown, sandy 5 32
Clay, brown, sandy 7 20 Sand, very fine 5 37
Clay, red, sandy 20 40 Clay, brown, sandy, calcareous;

Sand, medium; gravel 10 50 gravel, medium & i3
Red beds -_— - Clay, brown, sandy; gravel, medium 5 L8

Sand, very fine 1o 58
2ON11W-35-2. 1,320 feet west of NE cors Altitude, gig: ::g‘;i‘»;hfg?m ’ c:i;:;m;zn ; 11 69
1,282.5. Drillerts log supplied by Alexander & Pollard, sravel, medium 4 7
Sand, brown, fine 9 9 Red beds — -
Clay, brown, sandy 11 a6
Sﬁj ,,’Eﬁzu;?“gml 2z i:g 23N11W-21. 320 feet south and 8 feet east of NW cor.
Clay 1 50 Altitude, 1,347.6. Semple log.

Seh bodg b gravel 2 32 Send and clay, brown 6 6

Clay, brown and gray, sandy lg 14
22NM12W-12-3. N} cor. Altitude, 1,281.0. Drillerts f}i‘ﬁg; yery fine aray, sandy 15 3
log supplied by Alexander & Pollard. Glay,_ gray, sandy g 23
Sand, fine; clay s a 20 20 Sand, "very fine 2 L
Sand, coarse; gz'r&v:{e . 10 30 Sand, medimmy gravel, medimm 10 7
Red beds — - Sand and eclay, reddish-brown;

gravel, medium 5 79
hHed beds — —
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Avrendix C

IRRIGATICN WELLS COMPLETED AS OF AUGUST 1, 1352

KINGFISHER COUNTY

| ] T Type 1
[ : Aeres | of Total Type of  Heported
| Owner loeation Date Irrigated @ Rig Lepth | Diamster Casing Finish Punp Yield-GF
Francis Gorten, Hennessey G-19K-7H ‘ LYTIN] K | Botary 34T 30w 34 vaf 16M Perforated Turbine 200
He 3. Stringer, Hennessey 30-IW-TH ¢ May 1949 80 ; Rotary g1t 16n [ 91t of 16 | Sereen Turbine &C0
Walt Stribble, HNevnessay L1880 12/1 /52 30 : Rotary Lt I1m L4t of 16" . Perforated Turbine 125
B. Throckmorion, Hennessey &-189-7w | 2/2/57 40 Rotary 61t 3an 61t of 14" | Perforated Turbine 430
| 3111 Barr, Dover 35185 7W ¢ 1952 180 ¢ Tug L1 an  {3pr Sandpoint fentrifugal | 1,200
i lee Foultz, Dover L-17H-TW 1949 1 Driven 28t 2n 281 of 2n Sandpoint Centrifugal —_
' Bi11 Barr, Dover 2-17N-7 1651 10 Driven 38" 2n 38t of 2# | Sandpoimt i Centrifugal -
te Towne, Dover 2-17N-7TW | Lec. 1952 50 Driven : gt gt L asr op g i Sandpoint : Centrifugal 600
Pete Towne, Dover 2379 | July 1951 40 Cable 381 an | 3BT of gn Ferforated : Centrifugal 120
Earl McNally, Dover [ 2-17N-TH HMay 1951 2 Botary ! fAsy g T Jp0F of 8w Perforated - -
Emma L. Purdy, Dover | 2~17H-TW May 1948 26 Driven ; 277 21 27 of 2w Sandpoint | Centrifugal 250
We Il Kenyon, Dover P21V May 1947 10 Cable 101 b Q00 - Centrifugal 150
We Le Kenyon, Dover } 2-171-7W May 1945 30 Driven 301 ar 30T of on Sandpoint Centrifugal ° 250
We Ds Kenyer, Dover ¢ 2-17H-TW May 1945 35 Driven 3or 2t 30% of 2v Sandpoint Ceptrifugal ! 450
We Do Kenyon, LCover L 2-17N- Fay 1947 | 30 Cable 357 g 35¢% ! Cravel  Centrifugal & 250
J. Re Cheney, Dover 2-170-7W 5/};/'37 ! LO Duag 5G1 | 201 501 of 40" Gravel , Centrifugal 1,200
Glen Johnston, Dover T-L7N- 6N 1946 ‘ &0 Driven 30t 2% 300 of 20 Sandpoint " Cenmtrifugal ¢ 450
Roy Counts, Dover 10-17%-6W | 11/26/52 35 Rotary 501 26" 50P of 120 Perforated Turbine 150
Glen Johnston, [over I7-17H-6W | 1948 80 Driven L0t ar LOY of 2 Sandpeint ‘ Centrifugal 450
We D. Kenyor, Dover 18-173-6W | Hay 1941 50 Driven a5t o 350 of 2 sandépoint | Centrifugal 400
W. D. Kenyon, Dover 18-179-69 | Hay 1940 15 | Driven 351 14w | 331 of Iiv Sandpoint Centrifugsl 150
W. De Kenyon, Dover 18-17N-EW | liay 1947 | 35 + Driven 351 an 340 of 2v Sandpeint Centrifugal 250
GFlen Johmston, Dover 18-17N-6W | 1946 75 i Driven 38¢ ast 38% of 2v  3Jandpoint Centrifugal 500
Virgil Ingle, Dover 32-16H-8W | Sept. 1%2 80 | Rotary 73 21n 45Y of 12n | Perforated 101 Turbine 2A5
G+ He Stewart, Hennessey 22-191-8W — B0  © Potary 751t 32w £0Y of 167 ‘ Perforated Turbine 900
G« H. Stewart, Hennessey 22-19H-8W | 2/22/53 70 ' Rotary 75t 321 {75 of 1AM | Perforated Turbine 830
Al D. Racer, Hennessey Ly -29N-8d 1y5/52 140 | Notary gzt 321 2zt of 18 L Perforated Turbine 1,500
Mason Stanbaugh, Waucomis 16-319N-8W | 2/15/53 8C | Hotary a7t 30m 871 of 16" ¢ Ferforated Turbine 500
Delmer Beadle, Hermnessey 16-19N-8W ; Nov. 1952 80  : Hotary 75t 26n 751 | Perforated Turbine 400
Warner Elrod, Hennessey 30-198-8 | Och. 1952 80 | Rotary S50 260 5 541 of 16w ’ Perforated ! Turbine £0C
Al D. Racer, Hennessey 2219084 | 16/22/52 160 : Rotary TE? 324 761 af 18* | Perforated  Turt:ine P 1,000
. Gearge Yeoman 24-3180-7W | Oct. 1952 120 Retary 627 24n 62t of 12w | Ferforated . Tur. 1ms i 345
Ju Co MoCann, Dover 32-18K-6W | 7729433 80 Rotary | 61 30m 617 of 14" | Perforated | Turbine ! 500




TOT

TRRIGATICH WELLS COMPLETED AS OF AUGUST 1, 1953

MAJCR COUNTY
Appendix C: Continued
Type
Acres of Total Type of Reported
Uwhner location Date Irrigated Tig Depth Digmeter| <fasing Finish Pump Yield-Git
I. 7. Hall, amss VI, -2iN- | 5/3/53 50 Rotary 571 agnm |57 of 14n L 129-160 wire Turbine £80 I
leo Harms, “leo “prings 2fifs2 & Paotary 491 10 49T of Am eravel pack Centrifugal 180
Trank Fuller Jan. 1953 LT Rotary JOor 10 ;'70‘ | pravel pack -— 325
Yed Vood, lans Tayr 194 &0 g 53 zZ" 'Umes to 53% Y gravel pack ; Turbine 1,000
1/3/53 40 fotary LG iz 601 graval pack ! Turbine e
- ©Prilgs 51752 L0 Rotary Tyt Zet 74t of 187 3 gravel pack i Turbins 00
T H. Rasar, Ainas R A 30 Eovary 351 o - gravel pack ! Turbine 200
Fe ite 22l l1gapella [N R T - - - 51t S 151 of Ju pravel pacic : -— -
thart - ' rinson, lingwood E-21N-10¢ | Apre 1953 80 tatary Aot Wy 150 of 14 | pravel pack Turbine A50
Do e Teribtang, Ama2s = 20M- L1551 90 Jotary gatr 1G9 [82Y of 12w | 10t Perforated Turbine 330
E'I. e COMILATY, (s Fo20M-Gu iare 1953 200 “otary £4t 321 158% of 16 | 12t of well screen Turbine 540
e Se fall, Ames E-20H-9 | 5/9/53 20 Sotary 52t 28" 527 of l2¢ | 107 - 12 wire Turtins 500
: | wound screen
He L. Vwers, dmes 21-20M-%y | Nov. 1952 6H Potary VA —_— 597 of 12v | Perforated Turbine 450
Loborl, Malone, Ames AL—20N-9% | 12/23/52 &0 Rotary oY 1Em (511 of 18v | Perforated Turbine 500
alter lagbach, %Wiehila Fan. |2-200-10% | 1/32/53 BG Potary A0t 1En  1AD! of 12w Ferforated Turbine J0C
Vietor avkhan, Ames 4:’-—201:—»9&:' Far. 1948 0 Rotary A7 — 571 of 10v | gravel pack Centrifugal 250
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